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preface 


Ev^r since the introduction of vocationalization in 
uur school sjsstem by sevoi^^l Stntos in our c-^untry the paucity 
of -ppropri-'to instruction->1 materials has been felt as one 
of the major constraints in implerncntation of the programme 
and a Source of groat hardship tv> pupils offering vocational 
studies at the higher Sooe.adary stage. 

Ihe Department of V'cationaliza.tion of Education of the 
National Council of Educational Research and Training, Ne¥ 
Delhi has started a modest programme of developing instruc¬ 
tional materials of diverse types to fill up this void In all 
major areas of vocational education. !]he task is too gigantic 
to be completed by any single agency but the model materials 
being developed by us might provide guidance and impetus to 
the authors and agencies desiring to contribute in this area. 
These are base! on the national sidelines developed by a 
working group of experts constituted by NCERT. 

Ihe present manual is on “Plant-Protection in Horticul¬ 
tural Crops" and is common portion of the Horticulture/Vege¬ 
tables and Fruits/Fruit Preservation and Processing or rela¬ 
ted courses in a number of States. It contains activities 

i 

(Practical exercises) to be pe:^formed by pupils with simple 
steps to follow, precautions to be taken and data to be ob¬ 
tained and processed. Each activity is complete with brief 
theoretical information, objecti-^ps,behavioural outcome,eva¬ 
luation etc. It is hoped that the\uplls will find them immen- 
SQly useful. \ 
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!il ^2 pnfiis that follow contain a draft of tho writing 
which will ho flnalizod after obtaining the responses and 
fC 3 d-tack from pupils, teachers and c-thers concerned, Ihe » 
sri-CL will thwB bo published in the printed form. | 

Uic users are request to complote the questionnaire 

f 

ponded and return it to us. Gomraonts and suggestion for iia^ 
ruYOTsait of thci materials are also welcome. , 

3he materlTl has been developed by a group of experts ; 
as authors in a workshop held at the university of Agricultif 
ral Sciences, Kebbal, Bangalore (Karnataka). The name of 
contributors ale mentioned elsewhere and their contribution! 


are admirably acknowledged. Our thanks are also due to DE. i 

p 

\ 

P.L, tandan of IIHE, Bangnlore for the pains he took in vary^ 
lying the authenticity of contents of the manual. Dr. A.K. 
Sachet!, Header and Dr. A.K.Dhote, Lecturer,DVE deserve spe-i 


cial tiianks f jr editln 3 and bringing the materials in the pa| 

\ 

sent 'Ihe asslstancj of all in the UAS Hehbal,Bangalorff 

I 

(Kiimtaka) and Department of Vocationalization of Educatioi^ 

\ 

ICBRT is also thankfully acknowledged. 
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TNIRODUCTION 


About 17 different groups of vocational courses in agri¬ 
culture area have been introduced by the six States and three 
Union Territories, so far. These courses are in vogue for the 
last t-'; years. Prom the very beginning, the Department of 
Vocational!zition of Mucation of HGPRT is working hand in 
hand with the State functionaries through various programmes 
organised for the State officials, vocational teachers and 
others. In fact, by now the Department has conducted on-the- 
spot studies of vocational programmes for all the states ex¬ 
cept Tamil Nadu to find out tbe merits and demerits of the 
programme and to suggest appropriate measures- to solve the 
issues pertaiaing to the scheme. Beside these studies, the 
Department has also organised short-term teacher training 
programmes in agriculture. All these programmes have revealed 
that there is a great,dearth of suitable textual instructio¬ 
nal materials, specially the need of practical manuals was 
urgently felt. Supply of instructional materials and imparting 
of practical draining become still more essential when one 
looks at thvi purpose with which the vocationalizatlon of edu¬ 
cation scheme has been launched. The main aim is to prepare 
the pupils for purposeful and gainful employment (wage or 
selfT employment). 

To develop models of instructional materials, the Depart¬ 
ment constituted a Working Group to formiaate guidelines for 
the davolopment of different types of instructional materials 
and to prepare brief examplar units. 


BiSud CO thu guidullnas supplied by the Working 
Horiiculcure which is m important and popular vocational,/ 

f 

course in agriculture wa: selected for the purpose of dew 

ii 

lopaont 01 ins true tlon"«l-cuin-pr"ctical manuals. Later, m 
work of teacher's guide development and tolt books writln/, 
ah fill also be taken up. 1 ; 

i 

Ih j Content of the Horticulture and similar courses | 
forod by tho States and Union Territories under different", 
titles was thoroughly analysed and it was felt appropriate 

to develop six such manuals to cater to the needs of the f 

t 

course, ihe present manual on Plant Protection is one of 
Whlli developing tho manual, care was taken that it should 
elude fflaxiffium number of activity Units (practical exercis^ 
so that it fulfils tho requirements of the course prescribe;' 
by the States and Union Territories in the Horticulture g 
of courses s’ud "^Iso other vocational courses 

Ihls manual is envisaged to help both teachers and pu| 


I 


in the pursuit of ".Elg nt Pr at ection in Horticultural GronsI 
vWch is a most important component of the vocational Hort^' 
culture. It explains 'vhat', 'why' and 'how' of the activlf- 

Units which are essential to develop required vocational t 

i 

skills in th^ students, / 

I' 

In the m?«iaal each activity Unit has been dealt under | 
suveraJ. sub-heads, vlz.instructional objectives, relevant! 
fomation, precautions, materials required, procedure, obssi 
vatlons,expected behavioural outcome and questions. I 
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Be ft. re comm one mg with actual work for any activity 
unit, th3 teacher shou3u know #iat exactly pupils have to 
laam and do and whether they will he able to do that? Thera- 
fure, jn tiio hagirming instructional ohioctives in hohavio- 
ural terns should be framed bj the teacher., for the students. 

In order to acqUraint the pupils about the Activity Unit 
the teacher should provide then with required theoretical 
knowledge; or information roiovant to the activity. This will 
help the pupil in proper understanding of the Activity Unit. 
In other worSs 'what' and 'why' part of the Activity Unit 
should bo explained well in advance by the teachers. 

Cnee the pupils have understood the relevant theoreti¬ 
cal inforaiations, the teacher should tell them about the pre¬ 
cautions which are to be followed before and during actual 
execution of the activity unit. This will facilitate their 
their smooth working, 'How' part of the manual will be des¬ 
cribed in the ’procedure' which pupil will follow phile per¬ 
forming the Activity Unit. 

Under the sub-head 'observations', the pupil shall obr 
serve the situation, take readings, and similar other points 
as suggested under each Unit lAiich may vary from Unit to 
Unit, Wherever calculations are required to be dona to ob¬ 
tain the results, they are also mentioned under this head. 

At the end of the activity, the pupil shall acquire 
certain abilities which should be closely related with ins¬ 
tructional objectives given under each activity unit. Those 



aMlitios shnll be listed under the suh-head 'expected hehf^ | 
¥lakifnl outcuffle', fivplu^tlcn shall be b-^sod cn the abilitls|l 
ae»iulrad '«d it vill be done by tiie concerned teachers. 

B.r evaluating each aspect, the to'^chor will use k pol#,| 

#■' 

scale i.u. i^B^G & D .-nd for each activity Unit Grade Point, | 

I 

^ver-i c'sn b- calculated as IndiC'^ted below : , j 

Suppjso there are four aspects or abilities and each ! 
carries eiual wji^tag^ and a student obtains £A. I C and f 5 
and if d point, S= 3 point, 0 = 2 point, D = 1 point,based 
tn the grades the pupil will get 11 points and when this is 
divided by the total number of aspects examined it will give 
grade point average, in this case it is 2.7!;. tabular prosan- 
taticn is as under i 


Aspec t/ 
Atflli ty 

Woigh- 

tage. 

Grade 

obtained 

Total points 

weight'^go X point Grade 
equivalent tu point 

grade obtained. average 

1 

1 

A 

1 X d 1 + 

2 

1 

C 

1x2 2 

IIA 

3 

1 

D 

1x1 1 2.75 

h 

1 

A 

1 X 4 h- 

~ 

A r 54 B s: 

3 point, G = 

2 pclnt, D = 1 point 


In th; Ipst, s,i3o questions related with the Activity 


Units are als*, given, fee students shall write the appropri- 
f’te answers '^ffcer the ccmpiotion of the Activity^ and teachei 
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shall exf^lnG tham. If rsquirad, ha shall do suitablo corro 
ctions and give suggastlons. H<^wover, answar to these quos 
tions will not he considered for the purpose of grading. 



PL4KI P.iOrBGITON IN HQflIlCIJllU3AL CaOPS, 


ItaSuCts, pathugans, woeds, rodants ate. pose a sorious 
toat to in his efforts to derive maximura from raising 
the cr.'ps including the nortlculturTl otgs. The menace of 
insoct-pjsts nnd diseases is increasing tlay-hy-day with the 
ado-ptation of now cropping patterns and luxuriant growth of 
plants induced by the use of fertilizers and irrigation as 
they create equally favourable conditions for growth of in-- 
sect-pests in the form of better food material. This holds 
particularly true in case of horticultural crops, specially 
the fruit and vegetable crops, It has been estimated that 
aK'Ut 20 .t of the crops is lost every year due to insect- 
pest and diseases, which, if Donverted into monetary value, 
Works out to bo well over Rg. 1,000 efores. 

Ihese are several ways to convrol, if not totally do 
away with, these losses. The most effective and rational mea¬ 
sures are naturally the preventive measures as it is correct 
tly aisid that proventlun is better than cure. Proper and 
ti^^y cultural operations, use of healthy disease -free sec* 
dtni aaterlals create conditions not favourable for the gro¬ 
wth of plant aiemias, Uio famer has to be always watchful 
and vigil*®t abut his ertps as ke^n observations give him 
plenty of time to take appropriate measures as soon as some¬ 
thing undesirable is noticed in the field. Such a contingent 
will naturally call for proper diagnosis of the disease or 
identification jf pests, insects to be followed by use of ap| 
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rcpriate ^gro-choraicBls. For this purpose the famer should bo 
Cornijrsaut vlth the use of various plant protection eciui- 
pment. Ho should ,alSo taow different ao^n^-chotiiicals and thdr 
fomulatiuns used for plant protection purpose. In fact plant 
protection roquiros a famor to bs a gond ertiiDJi gist, patho¬ 
logist, agranoraist, hm mechanic as well is oCinoLiist. 

In tha present manual we have tried to give det^-iis of 
various insect-pests and diseases, their sympt'ms, nature of 
damage, control measures that affect major fruit, vegetable 
and flower crops, Ihe ctLseases and insect-pests are given in 
more details than applicational part of agre-chemicals as 
their application is done more or less in the s^mie way. How¬ 
ever, methods of preparation of working solutions etc, are in¬ 
variably given with almost cveri exercise. 

We believe that the manual will familiarise the students 
with a Comprehensive picture of the enemies of horticultural 
crops and will prepare them to combat with them effectively. 



1. 


Actiritr Ifrllt i MINAGEMT OF INSECT PESTS OF PIUIT 


1 »1 


1.2 




CROPS. 

Bi s true tlonal ob.1 actives ; 

‘Sue pupil should "be adlo tu ; 

- identify tiio cenn.n pests; 

- understand the na-ture and extent of damage; 

- organise control measures; 

-understand the use uf application-souipmant fur all 

tba-pestfi-., - . . 

Ralerant infomatlon ; - 
( 1 ) Pe sts of Man go ^ 

C 1 )Man go hopgiers ( Idloscouus s pnJ .l -Men go liopper s 
are widely distriduted and are considered serious 
pests of mango in-tha country,'The ddults-are. 
small, grey, dark colourod insects.. 

: %e-nympbs'and adults. 

from tender shuots,_leaves-and inflorascsnoe-resuiting 
In wilting and drying of these plants., parts-^-Jh''<iasa™Pl 
high population, the entire crop may fail. The floweri 
stalks and leaves _f the hopper infested trees become 
stLciy due to excretion of honey dev by these insects 
sooty mould covers affected plant parts. The 
peak activity is o.nfined Vj flowering season and the 
1..S8 ranges from ^5 to 60 per cant. 

b>ryl) at the rate of 3 gras per litre of water. Nova- 
citu ^0 jjU ''mwiT.cfutuj.jho.s) ml per litre of water 



- 9 - 


at 15 <iays interval. Spraying should be started it 
initiation of panicle cmtir5once. 

( 2 ) Mnn^o mealy bu:; ( Drcsleha mandferal 'ireon): 
This pest is widely distributed all nl^n] 
the Indo-Gnnjetic plains Nortliem India 


causing severe damage to the mang rcliards, 
The adult female bugs are flat, . val, waxy 
white ari measures 12-16 mm in siae. 

Na.ture of dama;^e : The eggs are laid in the 
Soil in Ovisae (egg pod). Small pinkish first in¬ 
star npphs start hatchning in the last week of 
December and migrate to mango trees. Both npphs 


and adult' females gucksap from tender sheets and 

rysulting in drying inflorescence^and loss in fruit set. 
of Inflorescence Cuntrol ; Eemove weeds like Ehatt (Glerodend- 

nrni infljrtunatum) and other grasses from the or¬ 


chards and ploiggh the soil during November. In 
the third week of December in order to kill newly 
hatched nymphs, 2^0 gm cf aldrin dust should 
be dusted with hard netary duster from 30 cm ab- 
over ground level under the tree in drip citcle 
and then the soil should be raked to ensure tiiat 
insecticide is mixed. In case of drenchinjj add 
10 xl. ./f alarin 30 SC per litre of water and pre¬ 
pare about 20 litre emtiLsion. 

vath the help of water can apply the emulsion 



- 10 - 

to 11 around trao trunk. In the last week of 
hoccater band the trees \.rLth 20 cm wide alkathcHc 
i-olythene (ifOO ^a?e). Apply coaltar or fruit tr®, 
;roase on the lower edge of the band after tying 
with jute thread to stic' it to stem and en- 
suro that the bugs may not climb the tree beneath 
the band. Bandin 5 should oe done ^^0-75 cm above 
the ground level .and just below the junction of 
branching cn all the trees in the orchard inclu¬ 
ding other fruit trees like guava, jack fruit and 
citrus. In case the hugs have already migrated 
spray Basudin 20 EC (diazinon) at 3 ml per litre 
of water of Nuvacron (monocrotophos) 1 ml per li¬ 
tre of water. The spray may be repeated if n^jce- 
asary. 

( 3 ) Oriental Fruitf ly ( Dacus dorsalis Hendel): The 
pest is active throughout the year in South India 
while in North it hibernates during November to 
March in pupal stage. Maximum damage to the fruits 
is dune in June-July and late varieties are most 
susceptlHu to this post. Uie adult is a hr own or 
dark-brown fly with hynlinq wings and yellow legs, 
Mature cf Janage : Fruit flies enuse ' seri>.us 
1 S3 t' 'jn ' cr-p by renderin': the^-fruit unfit 
f^r huru^n c< nsumntien. The attack of pest startsn 
the fruits -are abt^ut to ripen. Maggots after 
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hatching feed on the fruit pulp and cause complete 
rotting of the fruits. The damaged fruits have yellow 
spots with black centres through which linuid oozes 
out on pressing. 

Gontrol : The soil should bo raked Up in sum¬ 
mer months in order to ejcpose pupae, parasites ana pre¬ 
dators to sun. Bait spray with Cytftion GG (mala- 
thion)@ 1 ml per litre or Sevin ’^0^ WP Ccarbaryl) @ 

4 gm per litre in combination with molasses or jaggery 
(10 gms per litre of water) should be given twice at 
fortnightly intervals before the ripening of fruits. 

A combination of bait sprays and male annihilation 
technique should be used for affective control of the 
past. The technique consists of attracting and killing 
the male fruit flies in the trap with methyl eugenol 
0.1/^ (1 ml per litre) + Malathion <0 EC 2 ml per litre 
of water. Put 100 ml emulsion (containing methyl oiyg- 
enol and malathion) in bottle traps and hang them on 
mango trees in orchards. The solution should be chan¬ 
ged at fortnightly interv^from Mardh to July. 

The fallen infested fruits should bo dumped in 
1-|- metre deep pit and covered with a thick layer of 
soil. Mango shout gall paylla ( Ausylla els tells to Bu- 
chst. ) is a serious pest of mrungo in tarai region 
of U.P., Bthar and West Bengal while nut weevil (Ste- 
» ipochetua manferae Fabr. ) is serious in north-eas- 
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tem rogi&ns ana south India. 

Cl) Soft gre-^n scalG ( Coc cus vlridi s (drecn); 

Ihls seal-o liisect is serious post of citrus In 
SjUth India. Thu actilt '’JLialo Is pals groan, .jvpto, 
slightly Gi'n*.o> ui'i nioasnr. s about 3 rian Jon.'fh. 


*- Ihob^ seal':' -‘iS'C-lo auc\ pltBt 
sap r-isuiting in dof'^liat'’wn and cirygn i; c" tTvlgs, Ihey 
also eiicrate large quantityof honey dew and as a result 
of ■that Sooty mould develops on leaves, which checks 
photosynthetic "'ctlvity of the plant. 

■Control : Gnray Birlane 2*+ EC (Chlorfenvinphos) 
irfl ml or Savin V)P Ccarharyl) 4 gms or Elcalux 2? EC 
(QulnalphoG) 2 m 1 Metacld hO EG (methyl parathion) 
1.5 ml r,r Cythlon >0 E6 (malathion) 2nil or Phendal 50BC 
Cphenthoato) 2 ml or fish (jil insecticidal soap 40 gras 
por litre of *rater. Second application should, he given 
7-10 days of f'rst application. Single ap>plicaticn of 
Nuvacron (monocro tophos) 2.'" ml per litre of water is 
also hl^iy effective. 

it) Browi Scale iai§spjjla coffeae (Walker) ; 

Like soft green scale this pest also a’^pears in 
aetlous forms In sju-.h India, iho adult femalG is red 
bro'tfn W dark in coloir with smooth and shining sufj^ade 
ra re or loss hemispherical in profxlo, short oval in 

c-nt-ur,measuring 2-3 im in lenv.th and 1-5 -2.0 mm in 
hroadth. 
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nature -jf dama'ze s Similar to v'jc.ft gre.r scale. 
Control ; Spray Scvin 50 WP (carlaryl; @ 4 gras 
in one litre of water. Second application should "bo 
given 10 days after the first. 

(3) Citrus mcralybag ( Plahucoccus citr e (Riss'-) s 

This is serious pest tf citrus ir’ raan'-^ p'^rts 
of tho country. Af^ult feinj^le is slightly eltng'^tc, 
ovate, flatened, light brcwn with short spines pro¬ 
jecting from the body margin and posterior end of. 
the abdomen, measuring 3 to 4 ram in length. Their 
bodies are covered with dense white mealy waxy secre¬ 
tion except at the articulation of the segments. 

Nature of damage ; After hatching, the tiny bro¬ 
wnish yellow nymphs start migrating and settling over 
the suitable plant, parts. The mealy bugs prefer to 
feed on the stalks of fruits resulting in their drop. 

Control ; The chemicals recommended for the con¬ 
trol of soft green scale temporarily suppress the pop¬ 
ulation of this pest. However, the pest can bo brought 
under control by releasing predatory beetle Cryptol^g- 
umus montrouzierl which feeds on all the stages. 

(4) Citrus aackfly ( Aleurocanthus wo glum i Ashby) 

This is a serious pest in Maharashtra. The adu¬ 
lts of citrus blackfly are dark or^ge in colour. The 
wings are anoke grey with fcur whitish spots 6n the 
forewings. A faint 'vAilte band can be seen across the 
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iniLlcUa of tlici dors'Jiii when the insect is at rest, 

!k.tare of diEmace ;Both adults and nymphs such sap 
tfon the lower surface of leo.ves, which turn pale and. 
loo!: sickly. Ihis pest also ezcretes borey dew on which 

sooty mould develops, 

■Icntrol ! iluj caa&ures rocommended tpe control 
of scale Insjcts help jn uontrollin; this post spcclaLly 
thi use of iluvacron. 

(5) Aphids (Toxoptera aurantli (B.de f): 

I, Gitrlcldus Klrkaldoy, Aphis citrlcola v.der , 
Goot) j 

Aphids or plant lice are ?reon or brown in colour. 
Xhoy live in colonies?. 

Ilaturo of damage : Aphids attack tender leaves, 
shoots and flower buds. In case of severe infestation 
devolop:n',nt of affected parts is arrested. The honev 
dew excreted favours the development of sooty mould on 
foliage. Ihese aphids transmit ’ tristeza' virus which 
is responsible for citrus decl-'ne. 

Control ! Spray Metasystox 25 EC (oxydemeton methyll 
§ 0*8 bCL or luv^cron 40 SC (raoncrotophos) 1.0 ml per 
litre of mtor during flushing period. 

(/>) Citrus paylla f Planhorina citrl Kuwayamn) : 

Ihis is 'I serious pest of citrus in Nurth India. 

'die adults 'll**! orownish, small in size (about 2.5 mm ■ '* 



- ' 1 ? - 

long) \ery actxve and 3 uiup on a slight disturbance, 
1^'atUT^c of damage ; Both adults and njnplxS such 
Sap from tlio tender leaves, flov/ers and sho'tru resul¬ 
ting in leaf curling, flower' a.- c^^ith ef the 

shoots, H] sCi fiin ms cie\7Clor'S on the h0'''3'''’ de\j crecr'^- 
ted by the insec.-. fit: us Dsylda is ,,u-)r: iiiipo’nru. a: 
a vector of 'greerirg dls'^ase. uh\;er is conric’rrad as 
a major factor of ci crus decline in the country. 

Control ; Weekly spraying of ITuvacron 40EC (mono- 
crotophos) 3 1 ml per litre of water during flushing 
periods suppresses the population of this pest. 

(7) Leaf eating caterpillar (Papjllo de moleu s (Linn); 

a 

ihls is a V7idely distributed and serious pest of 
citrus. The adilts are large, beautiful butterflies. 
The black front win ^s are om^xmented v/ith numorous 
yellow spots and towards the inner margin of tho hind 
wings, a brick red oval parch is present. 

Nature of damage : The caterpillars of this but- 
terlly are very serious pests of nursoi'ies ,young . 
plants and young flushes of mature tioes. Sometimes 
tho entire plant"' is defoliated by the caterpillars. 
Such outbreaks have been recorded in Maharashtra. 

Control ;In nurserues and small areas hand pick 
and destroy the caterpillars. In orchards and large 
nurseries spray Metacid 'yO EC (Methyl parathion)(? 1ml 
per litre of water to kill the caterpillars. 
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(b) shoot horGr ( Obore^ late'ipfec^J.ls Pic ); 

It is a s.jnoua pest of citrus in the mandarin 
•^rowiriK areas of south Indja. 'ilio adult is alende-*’ 
brown Insect measurln '5 about 2 cm in length. About 3 A 
of the front wings arc blach In colour, 

fature of ; Ihe adult female girdles the 

yourig flush as a result of which the top of such flush 
wilts, droops and finally dries. The larva bores down¬ 
wards into the young shoot and produces frass while 
feeding. 

Control 5 If the withered shoots are dd tec ted 
early and pruned about h cm below the dried portion , 
further damage by this pest can bo prevented. Spraying 
with insecticides like Metacid JO EC (methyl parathion) 
1 ml or Nuvacron 40 EC (monocrotophos) (? I .25 ml or 
Sevin JO WP (cnrbaryl) @ 4 gms per litre of water at 
IO-I 5 days interval during oviposu tionol period (middle 
of 4>rll to June) can effectively check the pest multi¬ 
plication. 

(9) Change stem borer ( Gholldonlum argentatum (Dalm); 
Serious peat in old and neglected orchards in Mnlnad 
Areo, file adult is shining stool Hue beetle measuring 
about 3 OT hi length. 

l'»ture of damage slhe grubs after hatching bore 
into tiia pith and first move towards the end of the 
branch. After about 2-6 wO'.jks they reverse the dlrec- 
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nttKci tnkas plnco at rlponlng, resulting in fruit 
Hhjy puncturw thj rind with their proboscis and sucl^ 
thw' fruit jUico. Ihis puncturing also predisposes 
the fruits tf) hacturial and fungal attack resulting 
in fra-’t rot. 

Coiitrol i For the control of fruit noths, th.. 
following iieasures C'>n he adopted ; 

(a) fnj ffioths c?ui he proven tod f r .m approachir-g the 
fruits either hy sraokes or hy spraying crude oil 
emiilsion and fish oil soap mixtures. Bagging the 
fruits with 300 guago alkatheno or polythene bags 
(punctures on tho bottom) is also q.uite offective 

(b) 'Jollocting adult moths by light traps, or by 
kwOping attractant traps of cut pieces of fruits 
near tree basin and killing them is •’Iso advised, 

(c) i^iting with cythion ^0 FG (malathion) 2 ml + 10 
gms crude sugar per litre of water along with 
some vinegar or fruit juice. 

(d) IKistructlon or eradication of alternate hosts, 

(11) Fruit fly ( Dacus dorsalis Hendel): 

(See under mango) 

(12) liid spider mite ( XetranyC ^Ug fl.iiensls Hirst )J 
2hls mite is a serious pest of citrus, 'iho mite 

f-v,;ds on tho under surface of tho leaves. It produces 
profuse webbing. 

Ifature ef t !Ihe feeding in webbs on the 
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Tjuidersida of the leaves causes specks which are visl- 
hle oven from the upper side. In severe cases leaves 
curl and even drop. 

Con trol 5 Spray Nuvacroia ifO SC Cmonocrut'phcs) 
g) 0,7: K‘;lthane 1B 30 (dicofcl) (5 2. ml per 

litre of wator. 

(13) Oriental red mi to ( Eutetranych 3U5 oricntalis 

Klein) : 

This mite is also a serious pest. It feeds on the 
upper leaf surface. 

Fatura of damage : Attacked leaves look dusty. 

Mite attack causes yellowing of leaves. In cases cf 
severe attack, leaf shedding is common. 

Control ; Same as for red spider mite. 

(iii) Posts of Banana 

(l) Rhizome weevil ( Cosmopolites sordidus Germ.) 

This is a major post of honana. Ihe adult weevil 
is stout, reddish brown insect. 

Nature of damage ; The grub after hatching feeds 
on loaf sheath and tunnels into the sucker. Consequen¬ 
tly, the central shout is killed. Ihe plants shuw pre¬ 
mature withering, the leaves become scarce, the fruits 
become undersized. In case of severe infestation the 
plants are killed. 

Contrul ; Plant healthy suckers after dipping In 
Aldre* 30 EC (aldrin) 3 ml per litre of water. Apply 
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60 '..f dleldtln dust or 100 HHC 10fo dust or 

tncorpor^t'i 10 gm of Furad-ui SGCcarbofuran) or 5 gm of 
ililfflot 10 0 Cphc.rf^te) per pit at tho tiino of planting. 

(2) Psiiudostem borer ( Odoluorus lon^^lcollls 011 i 2 .); 

31ils is a sorlous post of banana in north-castom 
Bihar,Dolhl and Utter Pradesh, 'fho adult is a 
robust, roddish brown or black -woevil and measures 1.3- 
Z cm In l^ngtn. 

Nature jf dama re ; ibG grub makes longitudinal tun¬ 
nels in psoudostom. Sknall holes with characteristic bro¬ 
wnish boundry are visible on the surface uf the affec¬ 
ted plants S'-motines even upto a height of 2 metros. In 
cases of severe infestation, pseudostem becomes pale 
and iHants get stunted. Ihe plant dies when the heart 
of the stem is damaged. Ihe attack by this pest leuds 
to secondar'/ infostion by pathogens which results in 
decay. 

Dontfol : Spray the base of the plant with EHG 50 
WP 5 3 gras or Metacld 50 EC @ 1 ml per litre of water. 
To trcit 'jne acre of plantation 250-300 litres of qpray 
fluid Is required, 

( 3 ) &aiana ai^ld ( Pentalonia nlgronervosa Gog. ) t 

It la nub.jrious ns the vector of the virus causing 
ttia tunch-U-ip disease of banana. The aphid is brownish 
in c;.lour and has black-veined wings. 

lalarb bf Jlhoy live in colonies within the 
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leaf axils, on tender leaves and at base of the culm. 
They reduce the vitality of the plant by continuous 
desapping and transmit deally bunchy top virus. 

Con trol i Spray Metasystox 25 BG (oxydemeton me¬ 
thyl) @ 2 ml or Nuvacron 40 EG (monocrotophos ) @ 1 ml 
per litre of water. 

(iv) Pests of Apiae 

(1) The wool^ apple aphid ( Briosoma laniferum (Hausam) 

Ihis is a serious pest of apple throughout the 
apple growing areas. The aphid is covered with white 
waxy threads snd looks like white cottony patch. It 
is reddish or purplish in colour and measures about 
2 ram in length. 

Nature of damage ; J^hids feed on plant sap and 
the vigour and fruiting capacity of the plant is advaiv 
sely affected. Feeding on roots sesults in big knots 
or gall-like swellings. 

Gontrol j Plant nursery stock free from woolly 
apMiid. For control of aphid on serial parts spray ro¬ 
sin soap C 25 931 S in one litre of water). For root in# 
fasting phase (form) apply Metasystox 25 EG (oxydenie- 
tan methyl) @ 2 ml or Nuvncron 40 EC (monocrotoj^os) 

@ 1,25 ml per litre of water during Octoher-November 
when trees have no leaves and before the aerial forms 
migrate to root z^ne. The pamalte,^bfae!^inus a a J tl is 
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very offoctive in most of the: places. The ladybird, 
Gt.n:iina:]la sertempimctata and cither predaters also 
play important rtlv^ in the suppression of this post. 

(2) S^n Je:So Scale C Quadraspldlotus rernlciosus (Co-»- 
st'jCk) : 

A serious „st of ap^Ue, pear, peach and m-st 
-,'ther tanperate fruit trees. This scale Insect is pre¬ 
valent in the hill orchards of the Himalayan tracts, 

The scale Insect is covered vdth a hard shell. The ap¬ 
pearance is ashy grey. 

Nature of damage } The scale insect Infest leaves, 
twigs, fruits and stems. The attacked fruits sh.w pink 
Cv»loured areas ground the scale which greatly reduce 
ttioir market velue. Feeding activity of the scales on 
the plants causes loss of vigour, deterioration in the 
quality of the fruits and in case of severe infestation 
plants may die. 

Control : Spray during vdnter (Novemher-Docemher) 
with diesel oil emulsion (diesel oil 4,5 litres,ordi¬ 
nary soap cno kilogram and water 54 to 72 litres) at 
8-12 lltros ps’T tree. Currently miscible oil is used 
in nlaCw of diosol oil. The gcxotic parasite, Pro seal- 
lAirnlciosi Tow 2 r is quite effective biological 
control agent, It has jstahlished in many parts ^hd 
doing good job In the suppression of this pest. 
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(3) Tent c-tel pill nr 
It IS a sGriDus 
Irui ts especially ?n 


Ina: ca iH. ) ; 

pesi, of applG rnri othf'r ton]'Oraia, 
the IJ,P„ -iHl Hjm-c.orl Prados*!, 


lia,tuie__of_dpqa Pie ('aterpij j/’-"s icifl on fo]J * 
a§G and in so.'G!” ty rr.j.nri' -ad a: ’ ivri 

veins -aie loft, f terp U : ■ ^ no’.! cr s-llon -Vv 

at crotches of rvall tyiis. d, tie " <'\i c,^ Ic-'ivos^ 

caterpillars feed on b,ar2:. 

Control j Collect and destroy the ■5^’; masses and 
congregated I'^rvae. Application of grease hand to pre¬ 
vent the larvae climbing uo the stems and 'Jhiodan 3!yS^' 
(endosiilfan) @ 2 ml per litre of yate." cii jo^vos and 
stems should he folloi'sc. 


(4) Indian Cyijs^ moth ''l.unaj.'trld obfptc ata >11.; : 

' It is a pest uf apple, ether tomperate fruits and 
forest trees in Himachnl Pradesh -and Cttar Pradesh. 

Nature of d-^maige 5 Iho C'iterpil.lars f vd ac 
night and defoliate the trees. About 20-25 "‘''Gr cent of 
trees in an orchard are dofcliated and such trees do 
not hear any fruit. 

Control 5 The e?g masses can easily 2v identified 
owing to yellowish broyn hairs on then. Immodlatoly 
destroy such egg masses. The debris ,\round 'he trees 
should be removed so that the catQrpil.l''rs do not hide 
inside them. Spray To-idan 3? EC (ondosulfan) § 2 ml. 



per litre of water during March-April if required. 
Pests of Grapevine 

(1} flea beetle (. Scelodonta striJlcollis (Ifots.) j 

It is a serious pest of grapes and causes consitle. 
Table loss. 

.>7ature of damage : Ihe beetle feeds on emerging 
buds and young leaves by cutting holes. It also attae’^s 
tendrils and scrapes the young berries. Grubs feed cA 
roots. 

Con trol 5 Remove the loose bark at the time of pru¬ 
ning which prevents beetles from egg laying. Spray 
Metacld 50 EG (methyl parathion) @ 1 ml Tr Ekalux 2< 

EG (quinalphos) # 2 ml per litre of water. 

(2) !lliripa ( HhlnlnhorothriDs cinien tatus Hood) i 

Very common pest of grapes throughout the country. 
Ij ^ j- thre . pf d^agQ * Ihrlps feed on the lower surface 
of leaves by rasping and sucking the oozing sap. Infes¬ 
ted patches are white which later curl up, wither and 
drop off prematurely. Scraping of young berries results 
in formation of corky crust or scab. 

Spray Nuvacron 40 EC (monocrotophos) @ 
1««£5 ffil or Hogar 30 EG (dimethoate) 0 1.7 ml per litre 
of water. 

(3) C £a.hUdococQu^ carvmbntuR Green) : 

^ase are small soft bodied insects and are poly- 
to their feeding habit. Mealybugs are serious 
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pests of grapes in Jlndhra Pradesh and Karnataka. 

Nature of damage ; Both, adult females and nymphs 
sap from leaves, shoots and berries thereby weake¬ 
ning the vigour of the vines. The affected bunches lose 
their market value. Excretion of honeydew by these me-^l- 
ybugs attracts the black sooty mould which hinders the 
photo synthetic activity of th a plant. 

Con trol : Spray Nuvan 100 (dichlarvas) @ 1.5 nil plus 
fish oil rosin soap 25 gm per litre of water. Encour¬ 
age the biological control method by introduction of 
predators and parasites, 

(4) Spider mites ( Paratetranvchus -punicae ) t 

It sometimes causes serious damage. 

Nature of damage : The adults and nymphs suck sap 
from the leaves. Badly affected leaves show a particu¬ 
lar bronzy appearance and ultimately wither and dry. 

Con trol ; Spray Kel thane 18 EC (dicofol) @ 2.2 ml 
or Nuvacron 4| SC (monocrotophos) § 1.25 nil per litre 
of water. 

(vl) £ests of Guava 

(1) Pruitfly ( Dacus dorsalis Hendel) ; 

Dark gresnish punctures on the surface of the fmiit 
indicate the infestation of this pest. This is serious 
during rainy season in Uttar Pradesh, (lefer under ■ v 
man go). 
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(a> (Joccid ( PulYindrla ps^dU Maskell) s 

UivSd art) gieean dull oval insects. Th>j femf^Jes on 
maturity biccmi) white. 

ihture of daitnage ; Both nymphs and females suck 
sap from tho succulont parts of the plant and excrete 
bonaydow. El*ack sooty mould develops on the honeydew 
’^(hlch interferes with the photo synthetic activit ^ of 
the plant and reduc^^s the market value of the fruits. 
Control s (defer under citrus mealybug) 

( 3 ) Mealybug ; (defer under citrus mealybug) 

(vii) Pests of Litchi 

(1) Mi to ( ioorla litchi Kiefer) 

It is a serious post in the litchi growing areas 
of the country. 

Nature of damage ; The pest becomes serious during 
April-Eay and ajain in September-October. It lacerates 
the tissues and dasaps the leaves and young fruits res¬ 
ulting in brownish velvety growth giving leathery appe¬ 
arance cm tha underside of leaves. The leaver become 
curly and growth of tha plant is retarded, which effects 
the ivl'jld, 

2SIli-££)l t Prune the affected portions and spray 
Koltb«a 18 m (dlGofol) @ 2.2 ml or dogor 30 EC (dimo- 
thoata) 0 E ml per litre cf water. 
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(viii) Insect posts of Ber 

(1) Fmitfly ( Garnomla vesuvaln^ Costa) ; 

It is a common pest of "ber throughout the ■ 
country. 

Nature of damage ; Active during the winter 
months. Maggots feed and grow within, the fruits. 
Affected fruits hecome unfit for consnimption. 

Contro l 5 Spray Sevan 50 WP (carbaryl) @ 4 gms 
or Gythion 50 EC (malathion) @ 2 ml per litre of 
water at fortnightly interval durxng fruiting period. 

Cix) Pasts of Pineanule 

(1) Mealybug ( Pseudococcus breyjpp.g Ckll.): 

It occurs throughout the pineapple growing 
areas of the country. They are amall reddish insects 
having a white waxy covering with tassels on them. 

Nature of damage : Mealybug occurs in colonies 
on leaves and fruits. Both nymphs and females suck 
sap and devitalize the plants. The insect is suspec¬ 
ted to transmit a virus disease which causes wilting. 

Control : Use healthy suckers for planting 
or dip the suckers in Met acid 50 SC (methyl para- 
thion) 2 ml or Basudin 20 EG (dlazinon) 5^* ■! in 
one litre of water. Apply Ihimet 10 G (phorate) 

17.5 kg per hectare 100 day after planting. 

Cx) Pests of Pomegranate 
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(1) inar IxitteriTTy ( Vlrachola jg ocrate s ) } 

It is a Gommon pest causing severe loss fco 
fruits. Ihe adult is fairly large "bro-wnish tratteiv 
fly. 

Hature of doma^ .e : The lar/8 'bo-’-es into 
^ruit and feeds on the pulp and seed. Hie entmicf 
hole on the fruit is slightly drffioult to notice. 
Presence of frass on surface indicates the press- 
nca of larvae inside the fruits. 

Control ; Spray young fruits -with Metacid 50 
EC (methyl parathion) @ 1 ml or Savin ^0 EC (car- 
heryl) (§ U- gm per litre of water at fortnightly 
interval, 

(xi) Pests of custard annle : 

(1) Mealybugs ( Ferrlslana v irsata Cockerell, Psa- 
udocoecus lllaclnus Cockerell and P. nacifl- 
cus ) 

Mealybugs are common pests of custard apple 
throughout the country. These are small soft bodi¬ 
ed insects with mealy wax coating. 

Saturo of damage : Both nymphs and adult 
faaalos suck the sap from loaves, shoots, buds 
aM fruits. In case of severe infestation, the 
af fee tod fruits htjcomo doformod tmd loose their 
markst value. Besides, they exudo copious amount 
of henoydew on which black sooty moiild develops 



thereby interfering with photosynthetic activity of 
thO’ trees. 

t Spraying should be avoided ,and bio¬ 
logical control methods should be encouraged as do- 
tailed soraewherG else in the Manual. 

Cxii) Pests of nanava 

-bsd spider mites and thrips have been reported 
infesting papaya leaves. Sometimes aphids also attack 
papaya and transmit mosaic disease. The control mea¬ 
sures suggested for these pests on other crops can 
be Safely adopted for the control of these ab^.vo men¬ 
tioned pests. 

Precaution^ 

- Use the recommended concentration of insecticide or 
other measures recommended. 

- Prepare the desired concentration of insecticides/ 
acarlcides just before use; do not store the pre¬ 
pared material. Do not mix insecticides with bare 
hands. 

- Avoid spraying fruit trees when they are in bloom 
to protect the honey bees and other pollinators 
visiting flowers. 

- Stop spraying trees at least 1; days before harvest. 

- Spray only infested trees at right time and avoid 


unnecessary sprays. 
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1.4 


1.5 


- Wash hands thoroughly with soap and wator after 
sprayin g/du s tin g. 

- Destroy empty insecticide containers. 

- Store the insecticides in a fafo place heyend tbs 
reach of children and pets. 

- Gjnsult physician and take the patient t^' the nci- 
rost hospital immediately if symptoms i-f illness 
duveluped during or shortly after spraying. 

HaJiagials required ; 

(i) Power sprayer, Foot sprayer, Knapsack sprayer, 
gator sprayer, duster. 

(ii) Ihsecticidas listed in relevant information, 

(ill) Container like drum or buckets for water. 

(iv) Measuring cylinders for measuring insecticides, 

(v) Natural enemies (Predators, parasites etc,) of 
fruit pests. 

(vi) Magnifying hand lenses of 10x and 20x and tags. 
Procoduro i 

- Identify the trees or orchards to be sprayed or 
suitable for biological control. If more than 5C 
per cent of the trees are infested operations can 
bo taken in the entire orchard. 

- Identify the peat and mark the trees requiring sptay 
before atarting any pest management programme. 

- In the orcLard select at least 4 tre<‘S at randOT 
and cti each tree 10 twigs (1^ cm length) at randca 
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- representing all sides of the tree and tag them. 

- Mix the desired quantity of concentrated insecti¬ 
cide in deep bottom vassal with the help of long- 
handled mixers in the desired concentration. Ihe 
release of predator or parasite should be dune In 
the m ,ming. 

- While spraying or dusting cover the trees unlfc rmly. 

1.6 Observations i 

The pupil should take and record the following ob- 
servatmons s 

- Count the number of Insects on these'tagged twig 

a day before taking up spray, or any other control 

I 

measure, 

- After application counts should be taken after 3, 

7 j 10 and 14 days, 

- flecord yield data in treated and untreated trees. 

- Observe the trees for any phyto toxic symptoms. 

1 • 7 Calculations ; 

The pupil should calculate the quantity of insecti¬ 
cide required. 

- Sometimes in the market, insecticides ar, avail¬ 
able with different active ingredients. 

To calculate the dilution by parts (insocticida- 
water ratio) the following formula should be used. 
JD ^ PVPD 


Where- 
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BD = Ratio of Dilution 

PA = Percentage of Active ingredient in the 
formulation. 

PD = Percentage of Dilution required. 

- Pbr calculating tiie effectiveness of cintrol ope¬ 
ration taken the full\.vin ■ ft rmula should be usesj. 

Number of Insects before spray - No. of insects 

__ after snrav I 1{» 

No. of insects bef re spray. 

Ibis gives the per cent mortality. 

.8 Expected behavioural outcome ; 

Ihe pupil acquires the following abilities to ; 


- id-ntlfy the Insect pasts ; 

- estimate the extent of damage; 

- organise control measure ; 

- calculate the effectiveness of 
control operation. 


Grade 


.9 


Ihe teachers should evaluate the pupil for the above 
abi;|,itiea, 

(l) Haae ctmnuni insect pests of mango, citrus,tetehft 
and apple 
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(ii) What control measures are su^^ested against 

citrus leaf-miner, man^o hopper, banana rhi^e 
weevil and wooly apple aphis ? 


(iii) If you Imow the active ingredient of an insecti¬ 
cide, how you will calculate insecticide-vater 
■ ratio ? 


(iv) How you will calculate the effectiveness of 
control measures organised ? 



2 . 


- 

Unit ! BIOLOGICAL CONTROL OF MEALYBUGS IK 
CITHJS orchards . 

2.1 Instructional oLnactlve.s ; 

The pupil should ba able to 5 

- undcrstcnd what is meant by bioluiica.! control; 

- Imov tile different stages of the predator; 

- learn prcp*^ gation technique of the moalybu '='nf its 
predator; 

- know procedure for field release. 

2.2 ^levant information : 

Mealybugs are serious pests of citrus and coffee. 
Shay prefer to feed on thecstalks of fruits or berries 
resulting in their drop. In most of the cases, insecti¬ 
cides are recommended for the control of mealy bugs, 

But chemical control does nut give the desired results. 
The other possibility is the use of biological control 
method (the multiplication of predator or parasite of 
the phytophagous insect and releasing it in suitable 
sites). For the biological control of mealybugs ( Plaho* 
bo ecus sp, and Psedducoocus sp.) on citrus a simple 
mass multiplication technique for host mealybug and 
Its effective predator, Cryp tola emus montruuzlori Muls 
is very useful which has been ewlved by IIHR, Banga¬ 
lore, 

2 ,2.1 Multiplication taaohnlaue for citrus maalvbuas *. 


Kio propagation of citrus mealybugs is carried out 
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on ripe pumpkins. The pumpkins are selected with ridges 
and grooves with a small stiLk which makes the han^CLlng 
easy, lo prevent rotting, the pumpkins are treated with 
0.1 percent (one g/lit.) Benlate. Pure culture uf cit¬ 
rus mealybug is maintained in the infestation room and 
the crawlers emerging are released on the upper side of 
the pump&in which is kept on a plastic pumpkin-stand 
inside the cage. In due course of time the crawlers 
settle on all aides of the pumpkin and develop into 
fully mature mealybugs in about days, ihe mealybug 
infested pumpkin is exposed to beetles for a period 
of 24- hours any time after 15 days of the initial in¬ 
festation of crawlers. Ihe culture of adult beetles is 
maintained in the breeding cage (about 100 beotles/. 
cage). These beetles are used for a period of about 
16 days after which they are released in the field. 

Ihe mealybug infested pumpkin .after exposure to beetles 
is again kept back in the original cage vhere the bre- ^ 
eding continues. At the bottom of the breeding cages 
soma dried l&aves are kept to facilitate pupation of 
the grubs. 

The beetles lay their eggs singly or in groups of 
4—12 in the ovisacs of female mealybugs. If the females 
are not fully developed the eggs are laid anywhere near 
the mealybugs. .Ihe grubs are visible in about a week's 
time. Initially they feed on the eggs of mealybugs and 
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as they grow in size they start feeding on mealybug-; 
adults and nymphs. When full fed, the grubs of the 
last (4th) instar pupate in the leaves or any where 
inside the breeding cage. Ihe pupa is located In tte 
exuvia of the last instar grub. 

The first beetle from this'breeding cage emerges 
in 30 days time from the date of exposure to beetles. 
The beetles continue emerging in farily large numbers 
for a period of 10-20 daass and are collected dally aal, 
kept in breading cage for mating. Beetles (after ma¬ 
ting) are taken regularly for experimental releases 
in the mealybug infested areas. Each breeding cage 
yields about 1^3 beetles. 

2. 2,2 Eield release technique : 

For this purpose the adult beetles are packed 
according to requirement in perforated polyethylene 
hags with the help of rubber bands. Ihe beetles in 
haga are kept overnight and released the next day. 
forated bread boxes can also be used. 

Based on the experiments conducted the following 
procedure should be followed boforo the first release 
of tho predator is made : 

1. Mark the mealybug infested plants early in 

the Boascfi. 

2. Put a band of dlazlomn 5 por cent granules 
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around tho trunk of the plant leaving about 30 cm 
from the main stem. ^ other ant control methods 
should be followed such as destruction of ant-holes, 
rad ant nests and skirting of citrus trees after fruit 
hardest which prevents the ant migration through side 
branches (Failure to control ants mav prove dt.-trimen ¬ 
tal to biological control programme) . 

3. Once the patrolling (up and down) of ants on 
the trunk is stopped, the beetles can be released. In 
bearing mixed planted orchards the number of beetles 
(per plant) should be released as follows: 

Coorg mandarin =10 
Rebusta coffee = 5 
Arabica coffee = 3 
San-remon cofee= 2 

b-. Periodic chefek should be made for the first 
fortnight and after about twenty days from the release 
date, dried leaf mulch should be put around the stem 
or trunk of the plant to facilitate pupation, as the 
full fed grube usually seek pupation sites near the 
base of the plant. 

If the releases are made early in the seaSCat 
and the first generation beetles develop from the re¬ 
leased beetles, the second generation definitely brings 
the mealybug population to a negligible level. 



One to three releases are required annually in 

with fairly high me'alyhug populations. ' 

Precautions : 

- Keep always sufficient nmnher of pumpkins infeal^l 
with mealybugs otherwise there is a possibility it 
loosing the culture of predatory beetle due to 
of food. 

- Do not allow the ants Inside the insectary (rea*- 
ring rooms for host and predator). 

- Br,etle3 kept for field release should not be star¬ 
ved for more than 18 hours. 

- For long distance shipment even the beetles should 
be provided with food, and the shipment should in^' 
variably be done in hard plastic containers with 
sufficient aeration. 

Ma terial required ; 

i.Two rearing rooins(insectary). The rooms should pre- 
ferahLy be ant and rat proof. 

ii. Hearing cages 30 cm x 30 cm-^x 60 cm with a slantltf 
glass top and other sides covered with muslin cloli 
or fine wire mesh, 

ili.Bipe pumpkin for multiplication of mealybugs. 

lv*Iind brushes, glass tubes, plastic boxe» and bags* 

T,Culture or citrus mealybug. 

vt,Culture of predatory beetle. Crvntoaemus rapntrou-i-. 
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- ■ v±l/.Benlai3-oi7lEs^stlj:i,fpc-trQfittn^-^jjcmpkins. 

2.5 r. 3j. ,ProC'3dRre s 

- Treat the pumpkins with 0.1 per cent (one gin/1} 
Benlate or Bavistin. 

- Infest the pumpkins with mealybug crawlers, 

- Expose the mealybug infested pum|)kin(after 15 days 
days of initial infestation) to 100 beetles for 

2k hours. 

- Remove and keep the beetle exposed mealybug in¬ 
fested pumpkin in a separate cage. 

- Go on exposing the mealybug infested pumpkin for 
10 days (in the same cage containing 100 beetles), 

- (First beetle from exposed pumpkin will emerge 
after about 27 days). 

- Go on collecting the beetles for another 10-20 
days. 

- Keep the daily collection of beetle in a cage for 
three days so as to allow them to mate.(Beetles 
are now ready fa?r release in the field). 

- In the field apply a band of 5^ diazlnpn (or ahy 
other dust ) around the trunk leaving about 1' 
al round. 

- After 24 hours of liiis, release 10 heetlss on l^ea- 
ring citrus tree. 

Observations; 

5 ha pupil should take and record the follo'wing 
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observirtions-j' ? 

a. lake the initial coimt of mealybugs on tregg, ' 

selected for the release of beetles by randc^ 
tagging 10 ( 1 ^ cm long } branches- i 

b. After release of beetles take populationccotofe; 
at weekly interval. 

G. Observe the Immature stages of the beetle (gwl 
pupa 6 ,etc.). 

d- After about 20 days of the release of beetles 
search grubs/pupae in dried leaves near the 
base of tinink. 

2.7 Calculations: ; 

Calculate the per cent suppression of the neali^ 

' 

big by the method of calculation giv-m elsewhere i 
(under fruit pests) in this manual. ' 

2.8 SicpeGted behavioural outcome ; 

'Ihe pupil ac(iuires the following abilities to i 


tGrade 

t 

-• understand biological control 5 ' 

I 

- Practise mass multiplication tech- ' 

I 

nique for mealybugs on alt^jmat.j host' 

I 

- Practise mass multiplication techni- ' 

I 

quo for prjdatory beetle; ' 

I 

- master field evaluation technique for* 

biological control agents; _ 
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- arrrffige multiplication of praditor 
for sale. 

Iho teacher should evaluate tho pupil for the aTsove 
ahilitles. 

2.9 Questions s 

1 . What iaebiological control? 

ii. What is the procedure for multiplication of cit¬ 
rus mealybug on artificial host (pumpkin)? 


ill. What is the procedure for field release of pre¬ 
datory beetle, Cryptolaemus montrouzlerl ? 


iv. How you will evaluate the effectiveness of the 
predator ? 

V. If you have to start a predator multiplication 
unit what type of space and 8q,uipniont you would 
like to acquire ? 



Activity Unit { MANAaEMSNT OF INSECT, MI IE AND Wmh 
TODE PESTS OF VEGETABLE CROPS. 

Ins.fcruc tlonal. actjye.s ; 

The pupil should bo: able to ; 

- Identify the common insect and mite pest of veg6- 
tabls crops 

- 'tederstand the nature and extent of damage ; 

- Organise control measures 

- Understand the use of application equipment for all 
tho pests, 

ioICiyant.lnfomatlQn. : 

Cl) £)ustg of Okra (Ehlndl) ; 

( 1 ) Shoot and fruit borer ( Earlas spp) 

Th3 moth of E. ^lttells Fabr. has yellowish h&si 
and th'^rax. Its forewings are pale white with a 
wedge-shaped greenish band in the middle. It measures ! 

j 

ab^ut 9.5 mm long and I 9 to 24 mm across the wings. 
insulana Boisd has comjoLetely green fore wings and wi&l 
expanse is about 2? mm. Iho caterpillars of both the 
species brownish white with a number of blacK br«' . 
oTuSi spots on the bddy and have a dark head and a pren* 
thi raolc shield. Both tho species cause serious dama'j^j 
to Jailndt throughout tho plains of India. They also 
attack Cotb;n, ambadl, Hibiscus aower, and other mal- 
vacoous plants, 

Nature of damara j Caterpillars bore Into tender 
shootj, flower buds and fruits, 2ho damaged shoots djry 










up while flowers, buds end developing fruits drop 
down prematurely. Affected fieiits remaining on the 
IDlent become unfit for human consumption. 

Gonttol ; ^mova and destroy the infested 
shoots, fruits and shed material. Spray Scvin ^0 VfiP 
(carbaryl) at 2 gm per litre of water at weekly in¬ 
tervals during fruiting stage. During vegetative 
stage spray Nuvacron 4-0 SC (monocrotophos) at 1.24 
ml per litre of water. 

(2) Jassids ( Amrasca higuttula biguttula Ishida) 

The ndult is wedge-shaped, about 2 mm long 
Eind pale green in colour. Its fore wings have a black 
spot on the posterior parts. The nymphs are wingless, 
pale green in colour and can be located on the lower 
surface of the leaves in large numbers. Distributed 

throughout the country. 

Nature of damage : Both nymphs and ssdiat suck 
sap from leaf tissues, Ohe affected leaves curl up¬ 
wards along the tips and margins and de'ielop necro¬ 
tic areas which extend to entire lo'^f surface resul¬ 
ting in drying up of the leaves, !Ihe past also att¬ 
acks brinjal, potato and cotton. 

Control ; Apply Sulvirex 5^ CdisuLfotcfi) or 
Puradan 3G (carbofuran) at the rate of 10 k^ha di- 
ring sowing or spray Nuvacron 4-0 Ec (monocrctfiphos) 
as and when the Insect appears. Sevin sprayed for 
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ttie control of IdoU worms also (SitoecVs the populati% 
of this pest. 

( 3 ) A'-hids ( Aphis ?ossyp11 Glov. ) 

ihe aphids are ■'idely distributed through¬ 
out the country. The adults are yellowish to dark 
een or blackish in colour and are about 1.21 mm in 
lengtli. Ihe adults are mostly wingless but later' 
in the season at the maturity of the crop,winged ad* 
ults are also found. Iheir wings are transparent scat 
times with Hack lines. The nymphs are green to bio* 
in colour. 

Nature of damage ; Nymphs and adults suck 
the plant sap and reduce the vigour. When the popu¬ 
lation of aphids is high the yield is considerably 
reduced. Vflnile feeding aphids eycrete boneydew on 
which black fungus, ccjnmonly called sootyn^ould dere- 
lops. Coating of the leaves with this fungus inter¬ 
feres with the photos’^mtbetic process of the plant. 

: Spray itogar 30 EC (dimsthoate) or 
Nuvacron 40 EC (monocrotophos) both at 1 ml per litrt 
of water at the time of appearance of aphid and re* 
peat at fortnightly Interval if necessary. 

(»+) JBd spider mites ( Tetranvehus spp.) 

Ibo reddish mites live berbeath the webs cm 
the leaf surface. It has a very wide distributlonv'" 



Nature of damage ; Ihe mites such sup irom 
the under surfe-e of the leaf and tender pares and 
produce characteristic pale spack, Vath the rise in 
mite pepulaticn, specks coalesce giving rise to wider 
If'Othhes and in case of severe infestation leaves 
shed jn lirge number, 

* Spray l:elthane 18 EG (dicofol) at 
LI? ml or logor 30 EG (dimethoate) at 1 ml per litre 


of water. 

(5) Root knot nematodes ( Meloldogvne incognita ) 5 
Very common pest of this crop through 
the country. 

Nature of damage ! Ihe infested plan.-, are 
stunted with galls found scattered on-roots, ''-’-ri, 
is a marked reduction in root growth which ultr itely 
effects the yield. 

Gontrol ; Pre-plant application of r,.rlk 
10 G (aldicar'b)_Furadan 3 G (carhofuran) at 6 kg/ha 
helps getting more yield from nematode infestei fie¬ 
lds. Harvest okra fruits 'jO dagrs after sowing, it 
will be safe for human consumption. 

(ii) Pests of Brih.ial : Gueh.) 

^i) Shoot and fruit borer ( Leucin 

An important pest of brinjal througoOL V tiK 


country. The moths are modiuffl sized. They measure 
about 10 mm in length with about 30 mm wing sji^r 
having whitish i-nngs with large brown patches. 
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WflfairQ of damago ; During vegetative stage tJie I 
e-'terplllar bores into mxdrib, petiole and shoot ■ 
suiting in ^Bithering of terminal portion. During 
iting stage, th^ lanvae enter the young "fruits thiKSi^ 
calyx and fvied therein rendering them unfit for coft- 
sumptlon. Iho pest is serious in rainy season. : 

Ggp trol • Periodically remove and destroy affee- 

I 

tud shoots and fruits with caterpillars. Spray Sovln j 
^0 WP (c-rbaryl^ at 2 gm or Somicidin 20 SC (fenval- ’ 
erate)at 0.^ ml per litre of water at fortnighly in- ; 
tervals commencing from the first fruit set. Observe 
days gap between spraying and harvesting of fruits. 
During vegetative stage spray Ekalux 25 EC (quinal-' - 
phos) ut 2 mi on Birlane 2b EC (chlorfenvinphos) at 
2.1 ml per litre of water. 

(2) -^llachna beetle (Enilachna spp. ) 

These beetles are spherical, pale brown and mot¬ 
tled with hlack snots. Enilachna 12 stlgjna has 12 
spots and Enilachna 28 - nunctata has 28 spots. !Ihe 
grubs are yeliowish, fleshy with stout hair on their 
body. Spilachna beetles are important pests of brSh* 
jal. 

Mature of dam-^ge *. Grubs and adults feed on lea¬ 
ves causing skoloniaed patches. The attacked leaves 
sometimes dry up. 

Son trol { Collect yellowish egg/masses, and 
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beetles (early momin? by sbakin? plants) and dest¬ 
roy them. Spray Savin ^0 WP (carbaryl) at 3 gms or 
Cythlon ^0 EC (malathion) at 2 ml or Dipterex 40 KJ 
(trichlorSsphon > at 2 ml per litre of water. 

(3) Boot laiot nematodes (Moloidogyne spp. ) 

I'P. for ui'.der okra). 

(iii) Pest- g . of i^oKnto ; 

(1) Fruit borer (Hpliothis armigers Hub. ) 

The borer*, H. armlgora is a serious pest of to¬ 
mato throughout tho country. $he moths are stout, 
pale brown or light yellowish brown,with a wing or- 
panse of about ^-lO mm. Ihe forewings are pale brown 
with some black dots and the hindwings o.rG lighter 
in colour with smoky dark margins. The caterpillars 
are greenish or different shades of brown and mea¬ 
sure 40 to 5^0 mm in length when fullgrown. 

Nature of damage : Young larvae feed on tender 
foliage, later enter the fruits and fejd therein . 
The attacked fruits ar® rendered unmarketable. 

Contrdl ; Spray Cythlon 50 EG (mal-*thion) at 
2 ml or Savin 50 WP-(carb'^iyl) at 3 gras per litre 
of water at fortnightly interval. After each spray 
do not harvest fruits up to 4 days. Hand pick and de¬ 
stroy the CPIterplUars. 

(2) Jasslds (Anrasca Waiima lUTOfct' ila lahada) 

(Refer under okra) 
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(iv) Pests of cabbage and cauliflower ; 

<1) Aphids ; 

Aphids ( Brevlcoryne brasslcae Lipn. LlpatAi-^ 
ervslml (Kalt. ) and My^ius perslcae Sulz.) p^fctacl 
these crops. Yellowish green and soft aphids Mi 
about 2.5" to 3 mm long. Generally apterous foms 
occur, hut vingej forms are produced at the matu¬ 
rity of the crop, when they migrate. Wings arc 
nsparent and veins are distindst. 

Nature of damage i Both nymphs and adults su# ' 
sap and reduce the vigour of the plant. In cahba!^ ! 
the aphids get into inner leaves of the head and 
in cauliflower all the inner spaces in the head , 
are filled hy aphids thus making the vegetaHe \»- 
markotahlo. In flowering plants the growing points 
of the main shoots and their branches are killed 
and owing to very heavy infestation the growth af 
the cabbage plants is greatly arrested. These apt- 
ids also attack other cruciferous crops viz., kn>-l* 
khol and turnip and flowering plants of raddish 
and mustard. 

; Spray Roger 30 EG (dimethoatc) or 
Ketasystox 25 EC (oxydemeton methyl) at 1 ml 
litre of water. Observe one week interval for Bogtt 
and two week for Nuvacron and Metasystox between 
spraying and harvest. 
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(2) Diamond Toack moth" ( Hutel 1 a yvlostel l a Linn). 

Hie diamoiid Lack moth is a serious pests of 
cabbage which is widely distributed in the country. 
The small greyish moths are about 8 mm long. Hie 
folded, wings flaring outward and upward toward the¬ 
ir tips and in the male, forming a row of ths dia¬ 
mond-shapped yellow spots where they meet down the 
middle of the back. Ihe posterior wings have a fri¬ 
nge of long hairs. Caterpillars arc pale yellowish 
green in colour with fins scattered erect black 
hairs over the body. 

■- ^■ture of dg magp ;Yery small greenish cater¬ 
pillars feed on the upper surface of the leaves, 
making many small holes, giving a shot-hole appea¬ 
rance all over the leaves, 

Cci^rpl ; Spray Cythlon <>0 EC (malathlon) at 
2 ml or Ekalux 2^ BC (quinalphos) at 2 ml or Tama- 
ron 50 EC (metharaidophos) at 1 ml P®r litre of water. 
Observe four days gap in case of Gytbion and Z 
weeks gap for Ekalux and Ikmaron between spraying 
and harvesting. Remove the outer leaves before con¬ 
suming the heads. 

(3) Leaf Webber ( Grocldu.1 nmia T^i notalia 2;c3.1» ) 

The adults are amall smooth, having browi 

mottled wings with characteristic wavy bsfid^' The 
Caterpillars are green with strip®® ^ TX)dy. 
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Mature of damage : The caterpillars of the 
bage leaf -webber spin a web on the lower surfai?& of 
the leaves and feed under its cover on the leaf 
sue. Occasionally it bores into the primordium. 

Control !(--fafer under diamond back moth). 

(k) Stem borer ( Hellula undilis Fabr.) 

Ihe adult is a pale yellowish brown moth witii 
wavy grey markings on the wings. Mature larva is 
about 16 mm in length with pale whitish brown coloit 
and three or four longitudinal strips. 

Nature of damage ; The newly hatched cater¬ 
pillars mine into the leaves and later prepare covs- 
red passage made of silk and excrement and ultlmar 
t-ly boro into the stem causing the death of the 
plants. 

Control ; Hand pick and destroy tho caterplUaW. 
The measures taken for the control of diamond back 
moth help in decking the population of this pest. 

(v) Pests of beans, peas and eownea ; 

(1) Stem fly ( Melanag:romyza phaseoli Tryon) 

The adult is metallic black. Th 3 eyas ^re light 
brown, wings are hyaline and there is a distinct 
notch in the costal region. The average measurement 
of the fly is 2.07 x 4.97 mm including the wimg 
pnnso. The fomale is slightly bigger than thw male*, 
Haturvj of damage ; Maggots feed on tho outer 
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^ Acc IQo ■ 

Dfie . 

layors of tho stem of th-^young 
region resulting in the death of the plmts. Ih® 
adults females also dam'^ge the leaves hy puncturinf 
them. The punctured leaves droop down and dry up. Ihi 
acute cases f infestation the larval gallery In the 
hasel portion of the stem turns rusty and ^'s filled 
with fnss. Early Sown peas are mere susceptible than 
late sown crop. The maggot nlso attacks cowi^ea and 
creeper beans. 

Con trol ; Spray Rogor 30 EC (dimethoate) at 1 
ml per litre of water twice at weekly intervals from 
the time of complete germination. 

( 2 ) Pea aphid ( Acyrthoainhon nisum Harris) ; 

The aphid, A. nisum is a common and serious past 
of pea. The small pale green insects measure about 
k mm in length. Antennae are long. The tominal shoot, 
leaves and the branches may be found covered with my¬ 
riads of winged and wingless aphids. 

Nature of damage : Aphids sock, the sap of the 
plant and possibly also inooct toxins into the plant. 
When the aphids are abundant, their shed skins give 
the plants and ground a whitish appearance. When tiio 
infestation is severe it may kill the plant or atlea^t 
reduce the yield drastically besides, affecting tb© 
quality. If flowers are attacked, fruits do nut set. 

Con trol ; Spray Rogor 30 5*0 (dimethoate) at 


■ ' "C 

the collar 
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1 ml p^r litre of water. Furadan 3 G (carb^jfiAran) t| 

33 kg/ha can also be appli'ed at tbe time sowing. 

(3) Pod borers ( Adi sura atkinsoni Moore, HelitAhl^ 
arm!ser a Hub.etc. ) 

A- attrinsoni mjths are straw coloured. Wtnp 
are with proininant vians. Iha caterpillars are 
coloured with thin idjite longitudinal strips on Afiw 
sal side (S. armieora has been described elsewhere 
in this manual). 

Nature of damage ; The caterpillars Initially 
feed on foliage. They boro into the pods, damage 
green seeds and fill the pods with excreta. 

Cun trol ; Spray Svvin 5G WP (carbaryl) at ^ ps 
or Phandal 50 SC (phenthoate) at 1 ml or Sunicidin 
ZQ EC (fonvalerate) at 0.‘5 ml per litre of water, 
(vl) Posts of cnion. cansicum and chillies. 

(1) Ihrips ( Thrins tabaci Lind and Scirtothrius dcr> 
-Salis Hoed ) 

Iho adult union thrips are yellowish in colon? 
with slender b dy, pointed at both ends. The largest 
of than is only 1.2 mm long. Tho male is smaller afti 
lighter in colour than female. 

Mature of damaie ; These minute insects laC®- 
rato plant tissues and auck the sa^ from tho leavtS 
fuming bLotches in casi^ of onion and curly 

lotvos with stunted plant look in capsicum. In 
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SBVsrGly infGstsd. fiGlds the Gntipg crop gjivGS 
■whitish appGarance with drying tips and thin lea'ves 
in onion. 

^onttol ; Spray Cythioh ^0 EC (malachlon) at 
1,5 ml or Hogor 30 EG (dimethoate) at 1 ml or Nura- 
cron ^-0 EG (monocrotophos) at 1 ml psr litre of 
water. 

(vii) Pests of cucurhits (Gourds, Pumpkin, Melons 
etc. ) 

(1) -led Pumpkin beetle ( Ratihldorial'Da fovelcol 1 i s 
Lucas) 

The beetle is orange-red coloured, about 7 mm 
!].ong and about 2.6 mm broad. She body has a ■very 
shining dorsal smooth surface and its underside is 
entirely black and covered with short white soft 
hair like setae. The grub is small yellowish white 
with a brownish head and when full-grown measures 
about 12 mm in length. 

Nature of damage ; The adult beetles feed vora¬ 
ciously'on foliage and are destructive to seedlings 
often necessiating resowing. The grubs feed on trfh© , 
roots and stems below the ground. Damaged roots 
and stems rot due to infection by saprophytic fdhgjlS, 

Control ; Grow a few scattered cucurbit plan fed 
In January and destroy the attracted beatlcs by 
foliar spray of Sevin 50 WP 2 gms per litre of water 
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or Cythion 50 BG (malathion) 2 ml per litru of 

w+ter and their immature stages by treating the 
soil with insecticides like Mdrin 5;^ dust at 
ka/ha. Bor protecting the seedlings spray Sovio 
50 Wp Ccarbaryl) at 2 gms or Cythion 50 EC (mcla- 
thion) ,at 2 ml per litre of water. 

(2) Fruit fly ( Daeus cucurbn ta.a Goq.) 

Bie adult is a reddish brown fly with lemon 
yellow GurvGd vertical markings on the thorax. 
female fly is 5 mm long and the male is slightly 
smaller in length. Ihe ahdoman of tho female ends 
into a conical oviposition and the male has a 
rical abdomen, Ihe wings are transprarent possessing 
brown bands and grey spots at the apex. Halle res 
(hind short wings) are distinct. The wings are 
fiiLly stretched at the resting position and during 

the act of oviposition. Ihe pest is widely distri¬ 
buted. 

Nature of damage : The pest attacks mostly at ■ 
the early stage of the fruit development. Affected 
fruits mostly do not develop and those ■vdiich deve¬ 
lop become unfit for consumption as they contain 
maggots inside. Due to the attack of this pest, 
fruits are also deformed. 

Coritipl :Destroy the damaged fruits along 
with maggots. Spray Sevin ^0 WP (carbaryl) at ^ 
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or Cythion ^0 BC(raalathion} at 2ml per litre of 
water two to three times at ten day interval from 
the time of flowering. 

(3) Boot-knot nematode (Meloidogvne spp.) 

This gall farming nematode is distrikited 
throughout India. 

Mature of damage : Galls are formed on the 
roots. Root growth is arrested snc* the plants 
becoristunted. 'Ihe fruit yield is reduced con- 
siderahly. 

Control i Pre-Plant application of Furadon 
3 G- (aarbofuran) at 33 kg/ha or Dasanit 5 G Cfen- 
sulfothion) at 20 kg/ha or Temik 10 G (aldicarb) 
at 10 kg/ha is necessary is nematode infested 
fields. 

(vili) Pests of Amaranthus . ; 

(1) Aphids ( Anhls c race Ivor a Koch.) 

This is one of the commonest aphids found 
in India. There tiny Insects which live in 

colonies. Ihe colour of the aphid is dark brown 
to black. The species is widely distributed and 

attacks a number of crops. 

Mature of damage ; ihey are usually noticed 

on the underside of the leaf but when populatlai 
is high they are also seen on all tender p'^rfcs 
of the plant viz., shoot .and fruit buds* Hymphs 



- ^6 - 


and adults ^uok the sap and reduce plant vigour*, 

In case of severe infestation the plants hecoma 
stunted and the yield Is reduced. 

Son troi. : Spray Gythion jO EC (malathion) 
at 1 ml per litre uf water, 

(2) Caterpillars ; 

Leef eating e ■’terpallars ( Hymenla rocuivalla 
Fah. ; green somilooper ( Plusla eriosoma D. ^and 
cutworm ( Sp o duptera eylaua Hh. ) are found to 
attack this crop. 

ITature damage ; The caterpillars feed 
oh leaves sometimes causing extensive dofoliatinn. 

Control ; Spray cythion ^0 EC (malathion) 
at 2 ml or Savin ^0 EC (carharyJt) at 2 gm/litre 
of water. Obseiva atleast ^4- days gap between sp¬ 
raying and harvesting. 

(3) Inflorescence thrips ( Eurvaplothrips crasus 

R & M pnd Haotuthrops cavlonicus Sch, ) 

Ih\ese tiny insects attack the inflorescence. 

Nature of damage j They lacerate plant tis¬ 
sues ana ®uck the sap from the leaves forming 
curly leaves with stunted plant look. 

■Gontrol s Spray Gythion ^0 EG (malathion) 
at 2 rH per litre of water. 

(4) Jim ar an thus weevils ( Bypolixus frunca tulus erad 


Ptochus ovulunn Fet.)t 
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N a . t?ur9 . Qf ; The gruhs feed on the roots 

of plants and cause wilting and drying of plants. 

The adults feed on the leaves from the edges in a 

characteristic manner. 'When disturbed the adults 

fall to the ground and remain motionless. 

Gon trol ; Gpray Sovin JO jfiC (carharyl) at 2 gm 

at 

per litre of water / fortnightly interval for con¬ 
trol of adults. For grubs incorporate Heptachlor 
dust or any other available dust at 20 Kg per acre, 
(ix) Pests of potato ; 

(1) Aphids ( Mvzus nersicae Sulz. Anhis gossvp-i-! 
Macrosiohum euphosibial (Thomas); 

These are small insects about 1 mm long darlc 
yellowish green in colour. 

Nature of damage ; Cause damage by Sucking 
the plant sap. Ih severe cases the leaves become 
wrinkled. The aphids transmit leaf roll virus, 

Gon trol ; Spray Nuvacron 40 EG (monocrotophos) 
at 1.2j ml per litre of water, (refer under cabbage 
and cauliflower). 

(2) Jassids ( Amrasca biguttula tn. g gut tula Ishlda) 
(fiefer under Bhindi) 

(3) Cutworm ( Aerotis insilon (Hutaa, ) 

It is a polyphagous past. Adult moth measures 
about 25 mm long, has ciull brownish forewin 3 \flth 
numerous wavy lines and spots? hind wings hv-o bacon 
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coloured. Ihe full growi caterpillars are about S^o 
mm in length, dirty black (dark hvmm) in colour 
and have a habit of coiling up at the slightest touch. 

Mature of damage : 2he caterpillars are active 
at night. They cut the young plants at a height of 
about 5 cm from ground level and feed on tender leatei 
and shoots. Some times they cut the entire row of 
plants. When tubers are formed, grown* up caterpillanf 
fe^.d on them rendering them unfit for marketing. 

Control ; Before sowing apply 2.5 litre Aldrin 
30 EG or Heptachlor 20 EG per acre at the time of 
ploughing or with watercan in about 1000-1500 litres 
water over the ridges just before earthing up. 

(4-) Spilachna beetles ( Bpllachna 12- X)unctata Muls. 
and Enilachaa 28- nunctata Fb. ) 

(.Refer; under brinjal) 

(5) Potf^to tuber moth ( Phthorimaea onerculella Zell) 

The adult is a small moth greyish brown in colouiE*. 
Wing expanse 1V.1 to H.B mm and hod/ length of 5.9 
Full grown cterpill£ars are about 19.1 mm long, pinkl^fc 
white or greenish with dark brown head. 

Mature of damage ; Ihe insect inltialipy Infests 
potato crop in the field and then becomes serious 
tubers in the storage. The caterpillars in the field 
mine into the leaves, bore into petioles and terrainri 
shoots. On the tubers they bore, making irregular 
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galleries. The infestation in storage range f£Wi 

30-70 per cent. 

Con trol ; Spray Sevin 70 WP (carbaryl) at 

k gm per litre of water at fortnightly Internal 

after th. danage is notiood. 

3,3 Precautions ! 

- Use the rdconimended concentration of insecticide 
or other measures recoiranended. 

- Prepare the desired concentration of Insecticide 
just before actual use, do not s^re the prepared 
solution, 

- Avoid spraying if the crops are in bloom to pro¬ 
tect tho honey bees and other pollinators visi¬ 
ting flower. 

- Store the insecticides in a safe place beyond 
the reach of the children, irresponsible persons 
and pets. 

- Destroy empty insecticides containers by tarrying 
them' deep. 

- Use insecticides when r3q.uired as they are costly 
input. 

- Wash hands thoroughly vlth soap and water every 
time the sprayor or the duster Is filled with 
pesticides, befuro eating, drinking or aaoklng 
and at the end of tho days work. 



- Consult physician and take the patient to tbe 
nearest hospital immediately if symptoms of 
Illness occur during or shortly after sprayin| 
or dusting. 

Material required ; 

- Knapsack sprayer, gator rocking sprayer, dustai, 

- Insecticides listed in relevant information, 

- Drum or tuckets fur storing Vrater and mixing 
insecticides. 

- Measuring cylinders for measurugg the insecti¬ 
cides. 

- Natural enemies (Predators, parasites etc.), of 
pests. 

- 10 X and 20 x lenses. 

Procedure ; 

-Identify the pest and mark the fields requiring 
spray "before starting any pest management pro¬ 
gramme. 

- In one acre plot at least select four spots 
randomly and at each spot mark 10 plants and 
count the number of insects and type of Injury 
Caused. 

Mix the desired quantity of concentrated Insocti- 
cide in deep "bottom vessel with the help o'f 
long-handled mixers in the desired concentratin. 
•Helease predator or parasite in the morning. 
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- Whild spr^^yin? or dusting cover the plants uni¬ 
form nlly. 

3.6 OdseiYrTtlons : 

- 6ount the numhar of Insects on these marked 
plants day oafuro taking up spray, or any other 
cjntrcl measure. 

- Pos G-tro"tnent o;iu''ts should be taken after 1, 
3,7? 10 ,uid 14 days. 

- Observe the plants for any phy to toxic symptoms. 

3.7 Gal culations : 

The pupil should calculate the quantity of insec¬ 
ticide required for dilution. 

- Sometimes in the market insecticides are 

ablG with different active ingredients^ to rl- 
culato the dilution by parts (insecticidc-water 
ratio) the following foimula shoaLd he used 
RL = PA/PD 

Where BK = Batio of dlluticn 

PA = Percentage of active ingredient 
in the formulation. 

PD 4- Percentage of dilution reqtiinid, 

- For calculating the effectiveness of control 
operation taken the following formula should be 
used. 

Number of ins.'Cts before - No. of insects 
spray after spray 

___ ,y IDO 


No. of insects before spray 



- 62 - 


3.e 


3.9 


Ihls gives the percent mort<Lity. 

Sypected behavioural outcome ; 

Ihe pupil acquired the following ahilltles fcq 


- Identity the pests ; 

- dfitlinate the extent of damage 5 

- organise control measure ; 

- calcul'^te the effectiveness of 
control operation. 

The teacher should evaluate the pupli 
for the ahove abilities, 

Question s ; 


Grade 


(1) Name common insect pests of cabbage, brinjal 
and potato. 


(ii) What contr.l measures are suggested against 

oNra shoot and fruit borers, Spilachna beetle, 
cabbage aphids, onion thrips, red pumpkin 
tie, potato tuber moth and root hinot noraatodea? 


(ill) If you know the active ingredient of insecti¬ 
cide how you will calculate insecticide vafee? 




■htio ? 


Eovj you will calculate ths offootivsness 
of control measures organised ? 



4 . 


Activity unit i MANASEMBINT OF INSECT, MI IS AND NEKA^ 
TODS PESTS OF ORNAMENTAL PLANTS. 

1+. 1 Ins true ub.iectives : 

The pupil should be able to : 

- identify the common insect pests of ornamental 
plants; 

- understand the nature and extent of damage ; 

- organise control measures ^ 

- understand the use of application equipment for 
all the pests, 

4.2 Relevant infoimatlon : 

Ci) Pests of roses 

(1) White ants or termites ( Odontotermes obasus 

Pale -white, abdomen broadly joined to tiac* 
rax. Ihese social Insects live in colonies. 

Nature of damage ; Tee worker ants forage 
and attack the cuttings under mud covering. Tbejb 
on bark and some times due to continuous feeding te 
stem is girdled and the plait completely. 

Control ; Incorporate 60 gra of Dieldrifl 
5 dust or 100 gra of BHG 10^ dust around the plant. 

(2) OhafTer beetles ( Oxvcetonla versicolor Fabr. 
and J 4ore tus vorsutus H.) 

They are medium to small sized beetles. 

Nocturnal In habit. 

Mature of damaae ; The adults come after 
dusk and bite the leaves irrogtaarly. Iho grubs of 
the booties feed on the root portion of the plant. 




-T6RWTES 







Pentrol s i^or tho centred of .:?rubs in the 


Soil tHw- riu-isurus taken f r the ccntrcl of y:iifca 
smts will hell R.r the C'^ntrcl of btsotlGS 

f.edin; ~:n leaves Sj^.ray S^vin ^0 WP (carbaryl) 
at 1 aa }'er lltro wf water. 

( i; a.. I sc d'.s ( Aonidlella C13 c--.st. ) 

arn'-ill rjimlish rod scales thickly infest the 
stsrn ''XJ'* thicker branch^-s. 

Piaturo if ’'Vma:o ; ihe crawlers settle on 
tile branches and sutlE sap continuausly. Ilid atta¬ 
cked plants ^come wfiaak and in severe cases bran¬ 
ches or the entire plant nay vd.ther. 

Cen tfeol ! Spray Metacid jO EC (methyl para- 
thi.n) at 2 nl .vp Nuvacron 40 SC (monocroto- 
phjs) 1.5' ml per litre of w^tcr. 

(4) Aphids ( Kacr jS inhum r^saef- nnis D. ) 

Ihis plmti4ns is pinkish :.r ceddish in 
c lour. 

Naiur,. ^'f dam a TO s Ihev coluniSo i n tender 
sh-,t3, lo'^vo’S and flower b.ih.s. B^th nymphs and 
adult suck S‘ip. 'Ihe loaves and petals twist or 
curl -^nd the hubs fail t(j upon. 

-C,ntr,l ! Spray H^tasystox 2'J SC (oxydeineton 
methyl) -'t 1 ml »r Iluvacron 40 EG (muni cro.tophus) 
at 0,75 Eli pen litre of water. 
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C^) Thrips ( Rhipophorpthrlps crupntatus Ho^d) 

Minute "blcick Insects -with fringed -wings in¬ 
fest the le-^ves, huds end flo-wers. 

Mature of : Die thrips rasp the surface 

uf the loaf or hud and feed on the oozing sap. Ihe 
leaves shi-w silvery pa-tches and black spots appear 
~jn the surface, ihe petals turn brt^-wn and the flo- 
"wers may hot open. 

Gcntr >1 ; Same as for ai^hids. 

(6) Jassids ( Amrpsea spp. ) 

(Refer under okra). 

(7) Rod spider mite Cletranvchus spp.) 

(Refer under citrus). 

(8) Lo!='f cutting bees ( Meaachilo anthraclna S.) 

These bluish gfeen bees are moderate sized, 
stout b-.di 0 d, densely haired and solitary in AaiturQ, 
Nature of damaze ; Deey carry the bits of cut 
leaves (half m-.*-n shape) Into their nests for lining 
the brfds f jr young ones. 

Control sThoSo insects arc pollinators, hence 
control measures are n*'*! necessary. If hi waver their 
pKipulati^n is high Sovin 50 (carbaryl) at 4 gms 
per litre of water may bo sprayed. 

Cil) -Posts of chrysanthemum 

(1) Aphids ( MacroBinhonieiia sanU-ml (Gill) 
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suckin;j ijisects of pln^'isb or “reenlsh colour. 

I?a,ture of aaroag*; ; Iboy suok sap from leaves and 
tuds. The attacked -plants rojialn stunted and “buds 
do not open n-jmally. 

Con tr j 1 . SaHiO as fur rose apbld. 

(2j .hri'S ( il-iDlothring raTvakrd, shrine K. ) 

liif'*'.' ari snnll Mack insect ^Jith frlr!'^,ed wings. 

Nature of dam a Te t They rasp the plant surface 
and fet,d on the oojtln ;; sap, Iho attacked parts look 
as if they aro diseased. 

Control ; Ihs measures taken for the cciJtrol of 
other insects help In checking the population hulld 
up (refer under roses). 

'Xheso are aicking insects. 

Katurof damage ; Ih.:y pierco their mouth parts 
into tho tissue of lo-^vcs, Uids and tender stems and 
suck th.j flap, Ih^. attacked parts get discoloured at 
such spots and dry up. 

Con trol t Ih. m insures taken fer the control of 
aphids help irj chjcMn^ the population build up of 
thin leSt. 

^N)^.w:Lt_mlrM.r3. s 

Snail nnths the larvae of which act as loaf- 


minor. 
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Nature of • ^*3 larvae tunnel the leaf 

below tha epidermis in ziz-zag manner. Ihe attacked 
leaves become distorted and curl up. ihe injury by 
the miner predisposes the plants to other pathogenic 
microorganisms. 

Contro l - Spr'^y Nuvacron hO EC (monocrotophos) 
at 1 ml per litre of water. 

(5) Kites ( Tetranychus sp. ) 

Thv,'Se reddish mites feed generally on the under- 
surfac ) of the leaves or florets. 

Nature of damage : Ihe mites suck sap from buds 
florets etc. Tha buds fail to open fully. Damaged 
side gets stunted and petals do not come out. 

Control s Spray ^^elthane 18 EC (dicofol) at 
1.5 ml per litre of water. 

(6) Nematode ( Mpioidogyne incognita ) 

These are tiny worms, live in soil. 

Nature of damage ; The nematode attack the roots. 
They form galls and hemper the development of root 
system of the plant. The attacked plants |)ecome stun¬ 
ted. 

Control s Pre-plant application of Iliradan 3 G 
(Garbofuran) at 33 Kg/ha or Dasanit 5 G (fonsulfo- 
thlon) -’fc 20 kg/ha or Tamik 10 G (aldicarb) at 10 
kg/ha is necessary in nematode Infested fields. 
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(iii> Pu5,ta.,o.f J-ismlnc ; 

( 1 ) arips (Iisiiiai.rii tte ,lp,a 5risnt”2la. } 

mi sm^Ll insacts vdth fringed wings. 
N-itur.j of ; LikiJ other thrips thoso in¬ 

sects risp md suck thrj oozing sap frc»n huds and 
flowers. Ihv attacked huds may not op-sn. 

(Z ) Mvaly bigs ( Plivnacoccus omatus Gr.} 

Pinkish small insects with white cottony cove¬ 
ring on the body. 

of damage ; 'Diuy infest the steins and 
tindar parts and suck sap and oscrote honey dew on 
which black sooty mould develops which hampers thn 
ph tvsyntho'tic .-^tivity bf the plant. 

Control : lor mealy tugs wo should depend upon 
biological cuntrrl as given under citrus, in this IM. 

(3) Mites ( ^atranychus sp.) 

(Jl.,for othor mite pests) 

(4) Gallmites ( Aceria .lasmini sp.n, ) 

afxall w^ito mites visible under microscope, Some 
tlmjs api'K.ar in sorl>uus forms. 

Kafaro of dnmartv- : IhuGe mites cause rust like 
erlnuum un Ui. Ix^aVvS. PloW;r Uids got daformed. 
Control i %)ray Kvlthane 18 BG (dicofol) at 
1.5 ffll or Bogor BO EG (dimothoatc) at 2 ml per litre 
of water. 
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(i'v) Pests of pro bon : 

(1) MeCLy bugs ( Pl^nococcus cltrl Hisso) 

Tbjse are anall pinkish insects covered with 
white cottony material. 

N-iture of damage ; iheso insects are very coro- 
mon p>jsts ef croton. Ihe young ones called crawlers 
settle at thu midrib of the loaves and at growing tips. 
They continuously suck the plant sap and weaken the 
plant. Sometiaes the plants are killed outright, 

gontrol ; ? r the control mealybug, an effoo- 
tivo biological control metho'd is available (jlefor 
under citrus and Biological contrd (;f mealybugs), 

(2) Mites C Tetranvehus sp. ) 

(Hifer other mites in this IM) 

C3) Ihrips ( Holiothrips haemorrhoidalis ) 

(lofor /thcr thrips in this IM) 

(v) P;sts of .ther ornamental nl’Vits ; 

Maiigi^lJ is attacked by leaf-hopper( Amrasc.a sp. ) 
and slugs (L imay sp ), On croSandra we frequently find 
mealy scale, ( Orthezia insiniis ), toroites C Odontuter- 
Pioa obsus )), thrlps and nematodes ( Meloidogyno sfi,). 
Ast;r is frequentel hy hairy caterpillars, hoetles 
and lae-^ly tugs; Dahlia by aphids, thrlps, tarsonemid 
Kites ( foXypb a go ta rron.emu s ); Tuberose by thrips and 
fcalQ insects; Hibiscus by thrips, «aphids, black seal© 
and wejvil; Bjug-^innille^ Igy c->terpillars, beetles and 
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Soft 'fid by thrlp3,Fdt'i;S 'fi') b^ll-* 

W'Mi *=ibpl I'jr^ ). it thoso jifsts mny 

boc'no sjrl-ug undor rortairs ci.naiti jns. 

F..i’ thu c ntr 1 -f suakini^ insects Motasy- 
3t* X, Buv'^cr n; f r iaaf-feodan » insects S'ftn,Sea- 
lux, Cythi n Til ’ tr'clii c-’n h ust’ii if necessary. 

0' ;i I u, • •’313 ''tlclrics in'liacr-Tilnatoly, s^ino tiraes 
cuttin; th iffv'Ctol shi t can £i.lvo the prcbloBis. 

^. 3 teSiSitlJis .* 

(Ikifor un lor fruit '^nd ve'^ctablo jx-'Sts). 

>+> Materials required ; 

(-Ijfor under fruit and ve table posts). 

4.7 £r_...Lceduro } 

(?cfor under fruit and voj;etablG pasts). 

4.6 Observations ; 

(dofor under vo^jotable jnists), 

4.7 .OUcuIatlyns. s 

(^lafar unci^r fruit and YO'iatablo pasts). 

4.8 toactari bah^ioural eutcumo ; 

(.ieffar wid^Qp fruit and rodet'^bla pasts). 

4.9 .ai.ig...t.L.:aj .. t 

(i) Itio the c riiK'n insect pests nf r< SGS,Chrysan- 
Uiomirfi, Tasinirie ajifl Or tvn 



(ii) )hit control mewuros are su??e5ted against 
fuse cliaf.’er tejtLe, red scale, thrips,mites, 
nematodes and croton mealy lu? 1 


(ilj) you toow thu active ingredient of insecti- 
cide hov you will c4culati Insecticide water 
ratio ? 


',iv) How you will calculate the effectiveness of 


control measures organized ? 



5. 

5.1 


: DISiSASE GOfllHOL B CROPS. 


In s true tl ‘ n al sjctjy^ 3 ; 

Ihj pupil shoul'l h.i tji 
-« identify liscasc ; 

- anticlpat'j tho inci luncu uf ilsuasj djpundin ' upon 
tbi nhan'oc in woath.-r C'niitl'ns ; 

- tab*', m> is U''li C nt tho siToal th. dlstjuse; 

“ jatim-’f; th.. 1 g5'j3 o'US* I ■, 

- uri I'jrot'^ri'l nnt.uru aJi t extent 'jf ; 

- ■-r'^Tnisu c ntrjl muasures ; 

- im lorstan i tho uso of application erjuipmonts. 

5.2 Roleyan t _lb CLjmtjL-jri, : 

- What is a lisoaso ? 

All iJviati ns fro® the normal in structure and /or 
functi n cinstitutu diaeaso . 

- S.viiiDt.m8 vf.Rlscasa 

Extomal/lntomal si pis uf atnumality on tho plant 
vibicb are characteristic a ^iven disease are hno^vn 
as symptoms. 

Micr''SC'.'pic rranisms like fun :i, bacteria, virusss, 
n mat'loR, mycsin a, rlckottsia are m.ainly, respon- 
siblj f r cniisin : various types of disoasos in plants. 
Doficloncy or excess of s^me elemunts is also oxbi- 
bltiJ in thrj fum of sl'jns similar to diseaso symp- 
tms. Dls.aSGs iovslip f Jlovlnj specific pre-dis- 
|\ sin : f-icb rs. 
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Prc-IlspuSinT fa <;V,>rg : 

Gb-^n‘^as in cllimatiur/weather factors like relative 
humility -^n 1 t„^pcraturo, etc, irafjortant role 

for tho Tovelopnent of iisease. 

. XYpeg 

Diff r.jnt suTl'er from different types of dis* 

S- no -lis.asos are cor.m n in many pl-^nt spa- 
ci>-s. DieoaSoS of important plants are jivon hero. 

(1) Man:o diseases.! 

Flm ;al 

1. Powlory mildew ( Ollium man Tlferao ) 

2. iinthradhosG (' Golletotrichum floeosporloldos ) 

3. Pink disease ( Polllcularla salmonlcolor) 

4. Sooty mould ( Mollola man tiferae . C.apn.ydipgi_3p .) 
%Q tp r ial 

5. Leaf spot ( Pseudomonas manferae indlcae ) 
Unknown 

6. Malfcrmatlcn 

F-yr control of powdery mildew disease spiny 
the crop with wcttahle sulphur (0.2,t) at fortni^til' 
intervals and destroy the infested leaves. 

Fur Control of anthra.,nc-s^3 and powdery raildow^ 
spfay th-u troe with Bavistin at day intfif** 

val. Instantenowus dips of fruits in Bavistin, 
myl or TBZ (1000 ppm) before storing them also , 
trols the anthracnose of fruits. ■/{ 
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(ii) 

iilDi 

1. Irisk 2 '’-s:.ri}Tls Ijy vc-ctors liky ,ii'hl3 eitrlci lug 

TK - cltricl 1 ^ . 

2. Ps r ols 

Myc :1-L5rai liK'. b^aios 

3. 'jrj..nin >spr'j'^ l3 by voctuT - Diaphurinn citil 
Fun •nis 

4. \;ot rot C Phytorbtfaora parasitic.^. D-st,, 
PhyWphatVTa 2s3£i.ly. s .r,a Bitlor) 

5. >)uEirA-sis ( Phyt< phathura sp.) 

6. PowUry Eildyw ( Ql'llim C'rtor) 

7. Ganbar (Xanthorn nas citrl (Hasse) D -ws^n) 

8. Zincj nitPM'en, b r^n, iP'.n, calcium, manganese 
ani G ppyr. 

Disease pribicms cm U) ch-;ckuil by fellowlns 

« 

cloin cultjyati'.n, jnnitati-n, 3^11 raana^omont ahd 
luri 'ic opray wlUi C' '\'yr funjicHus (0,2'>;»1), stre¬ 
ptomycin SLL|:phat« ()00 ppm) anl -lithano ra 45 ( 0 , 25 ^, 
Irunk pasting with ' Btjr..'kaU3!:' paste W dona occasio¬ 
nally, ihv nomat'lo can bo c ntrllol by application 
'■ f allicarb f c^iCb fur-^n -’t 4 k' active in ^rcclient 




■tnon ; tbe three fungal disenfies jn^^rticned, leaf 
spot, is mu it 6er-'ous. For tho control of this dis- 
eas3 o.u'a'/i ‘ ' 'frith hlLhane Z- {0,2%) Is quite effec- 



dirt -x' 

1. — >.<:i -jSi -uir a vltlcala a.'rl detony) 

‘-':»W'iu«;/ lal'luv '' Unclruia. noc ^tor (Schw. ) EUroo) 

3. An th "'-ononu ( 'H usosporlum ariDulohn Tuiii (do Baty) 

For cortrol uf dowiy mlldev, destroy diseased 
twi ■'E. Spr-iy vin- with Bordeau:x: mixturo 
limiediat jly |}rurilr.i and at 1; days Interval . 

AnthracnDso eould bu effectively controlled by ^myini 
Difelt^ji 

fapaya diseasv.s ; 

1. !i(',oaic 

eutl 
don pal 

3, Fu *", oiL f P ythiuiT' ^phan,' jroaturi CJk.son*} Pita*) 
h, Ijwfl'‘T’'' nM'’*”.; C djfUiim c-rnca^ ) 

ijri.'lic onray with Eystontc insecticide and 
EuJ)phur I\m ilcldj chucks th diseases. For foot rot 
liseaSu fellow cluan cuitivaticn and cultural 
practices. 



(riii) Pcme-^ranate. dlseaggs j 

1. Slmgal leaf spot ( Gercosoora -punlcae ) 

2. Die back ( Phyllostlcta sp.) 

3 . Bacterial leaf spot ( yanthomonas punlcae ) 

Spray stroptocycllne and zlneb for control 

of tbeso disoasjs. 

Pr jcautions : 

- Keep close watch on disease appearance. 

- Apply control operations iramedlatGly after dis- 
O'^se appearance. 

- Follow recommended dosages of spray chemicals. 
Nate rial required ; 

- Fungicides, sprayers, dusters, containers,meas¬ 
uring cylinders and balance for weighing chemi¬ 
cals. 

Procedure ; 

- Cultural nracbices 

i. Deep and repeated ploughing in summer months^ 

11, Keep fields clean by bamjing crop stubbles, 
removing weeds and border plants. 

Hi. Prune out diseased twigs/shoots. 

” -Spray oneratlon 

i. Choose suitable spraver with appropriate noszle, 
iftiapsack or hy^et sprayer for field crops, orna¬ 
mental crops and ccanpresser or power sprayer 
for fruit crops are good. 
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5.6 


5.7 


2.8 


ii. vruek varloas pirts of ths o.-iuiiment *md 
tbeilr wor;iii 7 cno Lifrjrc tho ojrention. 

Dc oiling nn i ^roisin.: vn^n-ivar noeded tafors 
''Hfi • ft !r aprayir. 

ill. s ■r-’In ;;u1t'iblw' containers 

'-ri'i t’-'ii.'’ t ■ ;nslvji; throUrdi ms]in cloth 
or strainer. 


i^;. 3pr'n> Uj suoi3*,nsion tliorou^hly or crop at 
nljn prunsur^. to cover thtj full Ic^f ^^roa. 
OhsoiVTitlons : 

- Ihe pupil should record the dlScas.? symptoms 
after troateiont. Bl^.ld/'general appearance com- 
prTlson of treated and untreated crops may 
also be done. 
g'iS/Alat i c ns ; 


Calculate' the time takw-n ii’ sprayin.^ by diffe¬ 


r.jnt sprayers In terms of man pover needed for 
the u>ration. 

5x.pe.et.;d bihaYlcurfa outcoa! ! 

ih j oupil acfiulrcs the following abilities bos 


" . Ui^ >ntL; for control 

of 

- luatti th - control operations 
bo le dor..^ in the field and 
ccr.^ir-^ the cost with benefit, 


CradQ 


flit tc'>Gi'ir s^'c'uld cYoIU'-.t'' the pupil for the 
a'r 'i)V. Ij . i tl a. __ 




s 

t 


5.9 ^estiona 

(i) ien you shall start the control operation ? 


(ii) tiat and how one should use the operation eniiip- 
Mt? 
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Activity ’Jnlti P33PAHAXiai AMD APPLICOOI! OF BOiDSADy 
Pi33 AHD BOlDSADv P\IIII 01: ^^UIT TEISK, 


I s^tmc tlLrial... ot.l ?ctives j 
itie pupil alioald Is al^io ^-o ; 

" propaM Forvieaux paote anl paint ; 

- apply it on fruit trees. 

A'levant Infun.iaticn j 

“ Is Bordeaux paste 

It is ' Bordeaux misture in a paste form. It acts for 
a very long period to check tiia pathogen. 

- Vfeiy to app ly Bordeaux paste ’ 

Ihi piste helps ch.;cking bbe disease causinft orgpnl- 
sms mainly soil borne pathogens to come in contact 
with stem of th- pl-nt, 

6.j Precautions s 

- ^0 not prepar.. Bordeaux p-^sto in container made of 
m tal. 

- Apply it immediately after preparation . It should 
not 1, stored fur longer time. 

Mt^rl-li required : 

(j) Juck.ts/drmn of ko iitr.s six-. 

(ii) dopper sulphat' y 1 kg/tiO litres of water, 

(ill) Lime J k kg/20 litres of water. 

(Iv) Muslin cloth 1 metre. 

(v) Brush 5-10 CTO siz'u 
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Procedure ; 

(a) Bordeaux paste 

- Mix copper sulphate, 1 kg in 10 litres of water, 
Stirr well for some timo. 

- Mix 2 kg liffi^ in 10 litres of water m separate 
bucket. 

- Strain both susoc^nsions through muslin cloth one 
after another in third bucket. 

-- Dip litmus paper strip to test acidity of the 
mixture (red colour shows acidity). 

- Add lime suspension till the red colour of the 
litmus paper goes away. 

- Apply the paste immediately with the help of a 
brush. Ihe paste be applied on trunk and cut 
branches or tree^. 

(b) Bordeaux nalnt 

Mix one part of monohydrated copper sulphatO) 

2 parts of lime and 3 parts of boiled linseed oil. 
(Monohydrated copper sulphate, an amrphus white pow¬ 
der is obtained by Seating the dry copper sulphate 
crystals). 

Mix llffie powder and monohydrated copper sul- 
ph-tw powdor won and then add boiled linseed oil. 

Fdx then thoroughly and store in a closed 
vessi3l. Apply with a brush to protect the wounds fre® 
the wood-rotting fungi, specifically in heavy rain- 



6.0 
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fall 


Ih^j pupil shoulQ record } 

- Colour of th,j litmus pap* r. 

- ConslsLjij;/ *.*f th,, past. . 

- ti thur til. tii-xtur'j s^.ttl'^a downt in thu 'botton 
of ducki.t, when stored for lori^r tiuc. 

~ V/h,jthcr the p->stu sticks to the trunk of 
6.7 Calculations ; 

- Gilcul'i'to the numbC'P of plmts which nru pasted 
with 20 litres of paste. 

(Qnj plant ne.-ds 100-200 fQ. susponsion) 


6.8 


.ExpvCt.-d t>ihaviour"l .,.Qutcome t 
Ihe pupil acquires the following 
.abilitios to ; 

- propfiru Bordeaux paste ■, 

- prepare Bordeaux paint ; 

- apply thenon fruit troe^; 

- C'llculf’t'- th-ji 'j-nount of paste 
roquir-tl for p-^stln^j on. trees. 


Crado 


6.9 


Ih j teacher shuuld ovaluat.. tho pupil for 
thu atovj abilities. 
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(i) VIhy 'Bordeaux paste' 
(1) Vhy ' Bordepux paste' 
in matal container ? 
in Eijtal container ? 


should not be prepared 
should not be prepared 


(ii) Wuat is tv.u quantity of copper sulphate and 

(xi) ’■'■j-t iS the quantiLv of copper sulph-^to and, 

lime ndscied for pasting ciEtus treds in oM hac- 

lime needed for pasting citrus trees in one hec¬ 

tare area ? 
tai'O area ? 



lilght and "bacterial -wilt in potato, reot-knot, 
daaiping off, stca gall of coriander and WLack rot 
of ciuliflo-wer diseases. 

toce a single plant teccraes 
dlseiJfd +hG patbo^orle orj-nnisoi mltlplic ^ fast 
and op.-’aad': to t’o- .\i roondlng plants. Ag-jncles like 
T'dn, r, I-, jxm. an-rrds ano insects help in spread 
of* sucn diseosus, 

Fr'icputio ns *, 

- Follow plant quarantine procedure for hnndlin-^ 
the propagating units of vei^etablo crops. 

" Follow strict sanltar/ and cultural practices if 
so»^? disease has occurvd in the surrounding area, 

- Assure planting of disease free certified seed. 

- Apply chemical sprays as per r.jcomnondations. 

- Irtparo In advance and anjoijge all materials ncwded 
for disease control. 

Haterlala reoulrod ; 

i.Fungicides, -^rtihlotics, formalddhydo etc. 
ii.Spnyei, riiigtor, u'i<'Ctor,Sv.od di-aSSer etc. 

Hi, ajck/t.'h brat.i, sir liners, litmus rnpor, lacasurlni 
cyi’i haj'-no';. 

ivpJn-enlc^is liki coppt.r oulphnt , liCte,soap etc* 
EmOeliiXl : 

~ fflam-saltliiaiiQS ; 

l»reparo flvld in such a fny that roots, trishoa. 
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stubbles and. other left-over of previous crop along 
with weeds are destroyed. Keep the bunds, path and 
surroundings of the field clean. 

- ^to^ing ! 

Uproot and bum the unproductive disea,sod plants. Des¬ 
troy the diseased material falling on ground. 

- Surgery ; 

Hemove diseased older leaves. Gut and destroy plant 
parts in the first stage of disease or as soon as the 
disease is seen on one or two leaves. 

- Snravin g (a type case) 

Disease ; Ghurda-murda of chilli . 

Diagnostic 1) Death of apical and axillary buds, 
symptoms 

ii) Growth stops at any stage of crop. 

iil) Top portion of the plant shows bunching 
due* to reduction in leaf and intemode 
size and leaf curling. Leaves beceme 
brittle. 

iv) Lower surface of leaves show brownish 
and shining deposition. 

Spray 

material j i} Siafex g/litre 

il) xtogor Iml/lltro 

ill) -oepol Iml/litre 

Mix measured quantity <f all the three 
In required volume of water. Prepare 
spray solution just before spraying, 

Sch'-dule of 

spray ; JL Proven tiva i 
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i) SpTp^y uic.. iij mrs.iv/. 
it) sprFiy r^ftcjr cn? month uf plmi- 

tin ?. 

ili) ibllow furtail.;htX 7 spmy till fluv&TinK 
i) Spi^y G jnn nG thu '.'’i3o'’S . la 

in r' f pl'T.tS. 

li) ‘lupo a Gpm,:/ tvlc-; nt ijiturval, 

7.8 Obsorv-itiuns ; 

Ihu- pupil shuul'l ; 

- Observe the fresh growth comin^! in treated p'l'uits ; 

- comp-^ro tlie rate of 'jrowtXi in plant ae pir a^o 

- r^c^rd ylol t in troabaJ and untreated plots. 

7.7 Gpicul-^,tion ! 

- Colcul-ite the cost per spray. 

- Calculate total CwSt of all spraya for effective 
Control of the iliseaGe. 

- Oaleul-^ta the increnae irj yisli and its market value. 

- Vbrk -ut cost-bonefi t ratio, 

7*8 SsnoctO'l bJi vloural uUtcL.ge ; 

Ihd pupil 'acquires tlv f Havin': '’bllltlon to : 

~ Ira h) ^ 

( 

1 ---- 

- i'jontify the ils..aa. ; ’ 

- start Contr 1 operations ; ' 

i t 

’ control or miniialse a disease ' 

in fioli; 




- sava crop losses due to diseases. 

Big teacher should GY4uate the pupil for the above 
abilities, 

MHim i 

(i) Miy it is nec.;ssary L c^ntr^l a disease ? 


(ii) Heat measures bo conibtoed In order to control 
disease ? 


! 


(iii) What aro the sources of diseases in vegetable 
crups ? 



8 . 

8.1 


CONTaOLLIHG 0^ OF SSiDLiKQS. 


Sie pupil sbculd je alie to ! 

- icnow the aea^iures taken for ccmtrol of the disease^ 

- uo (iifferonr. operations necessary^ 

- know staiju aft vhich these operations are to be daio, 


^ Vfaat is epcin in.-^ off of gopaiir_is . ? 
ui pin-? olT dlaaase is caused by fun?i Inhabltin;? tiia 
boil. It is a serious disease particularly in crops 
which ara raised throu^jb soedllln'?s. Main crops arfec- 
tod include tomato, brlnjal, chillies and cruclfjrs. 

The disease nay affect the seedlings in nursery 
bed as soon »c they emerge out, Iho basal portion of 
stem alon? with roots collapses«na plant falls on tho 
^^rouiid. In a nursery bod tho disease may start in 
paichos and soon the entire lot uf Suodlinis dies, 

- Vfcat ouarar.Kns are needed for the control ? 

Dopending upon life-cycle of the pathogen, 

Soil traatmont, seed trwatanent and seedling treatmant 
(soil dranch) are n^cossary for contrul of tlie disease, 

- What ar'. th. weathux.c<.'ndttlvng...^^ep.thtf_ ilijsfimjl^ 


Ihe disease appears Immediately after the onset of 

maisoGn rains when weather conditions are lac^st cendu- 

0 

civo '80-1(X^j relative humidity and 20-30 C5 tunpara- 


ture). 
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8.3 Precautions ; 

- Do n^t sow seedlings of tho same crop repeatdly 
in th j same field. 

- Grow nursery after soil and seed treatment. 

- F'.llow ideal cultural practices in preparing beds, 

- Obs^r>/e nursery bods keenly every day and ap:G.y 
sce'iling treatment immediately as S'jcn as you see 
a fe? seedlings dise'^sed. 

8.4 Materials required j 

i. For eu-il treatment : 

Injoct^^r, Formaldehyde or any other fumlgent, 
heating unit, trashes or straw for burning, 
ii. For seed treatment ; 

Fungicides like Dithane M-45» Thiram, Captan, 
Benomyl, Savistin, Brassicol etc., and antlMutdc 
like 1 ;rimycin and Streptocycline. 
lii. For saadjinJ treatment or soil drench,i 

Captan, Ditnane M-45, Brassicol and Bavistin, 
iv, Plastic buckets and water. 

8.5 Prv^cedure : 

- ^A1 treatment ; 

a) Bftm trashes/straw and stubble in soil ''f ths 
bed. 

b) Deep plvU^ing CtO-15 cm deep) for 4-5 times 
luring summer men ths. 

c) Apply formaldohyda (diluted 4 times) to a 
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f 10 cn wltb til a nolp ‘f iAJdCtor, 0//or th*. 
buJ vdth .nc sh.'.it f. r iays. *li»x turn 

tbc s il b.'f.c, s vdrj siv'la, 

- treafaj'-nt ; 

Ihv ’'.f.'’ S'^ wTjn ; #itb sultiMo tlm ti- 

^' 1 . t i ® n • 

^'iMx 1 ': 0-r. loi’ 'dti ’o In n trea- 

cin ? ruj„/n I.nu i ■’; .ran eanthsttip t. 
c)o'.w sj.jds iTi-iT'i ■ ll-nt'.;l 7 r-’fb^r trcptc.jnt. 

“ ^^'iillri!: brontocnt ...f soil dronch ; 

(a) Proparo 0.2^ s.lutiun Gapt»n, Iblraii, Brassi- 
col 'jT 0 . 05^9 s.lutljn vf Bavistlri. 

(b) F.ur tho fungicidal susi}jnsiwn .n s< 11 surface in 
a nursviry 1^1 till it flo "Js. 

(c) D' n.t irri»at3 thk.' Ixds f^r 2-3 -lays after rlrcn- 
chin ^ 

8.6 Obsorvatl'jns ; 

Ihvi pupil 3h ,ul! rec'.rl th-: fell.win!; Inf.rriatioat 

i. Hiyslcal c.nliti n f thi 3 . il uf the bod.(Sull 
.-f bhj led t.C'ruD pulverise.: an-l Iry^. 

ii. 'lonninnti n f se Is. 

iii. Disuaso" 5;j'ain:a if an/. Guurst then an-! c. mpaw 
with tiint f untrvated nursery Ij.-'!. 

- Calculate, tbj nuantity f f-.rnaldibydu ft r s. 11 
tre-atn.nt 3 10 lal/sq-mctru J 5 41, 
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- Calcul'^to the quantity of fun:?lcldes tmtlnt 
soads t. b3 SjWI in one hectare fiel^l (S 300 y 
100 kg seed. 

- CalculaCG th3 quantity of fun^icirNl susiDensicn 

.Irenehlng a nursery ted f 2ra x 1 m S'lze ^ 
ab ut 10-20 litres suspensi<Ji/sq. mi.tro. 

8.8 Exuecto..i boh'Vlour^ oute'fflg ; 

Ihe pupil acquires the fwll win ^ abilities b/ ! 


8.9 


- tak ' ap, r.priate neasuro f^r soil, 
s^e’ 'T see Uin J' tome dise ises ; 

- do Soil treatment, seed treatment 
mi sell dtrenchain i; 

- advpt cultural practices fur nini- 


Grado 


raising the disease. 

Ihe teacher should evaluate the pupil fur 
tile ah-.ve abilities. 

Ckiestlons ; 

i) Vfcat operations are required for controlling dampln 
off disease in seedlings 


■> 


il) fcat chemicals are needed for seed, soil or soedln,? 
treataent ? 




(iii) In ^ich season of year tlie seedllri'^s in 
nursery are affected ly dgrplnr, o^f nrj 
seriously ? 

(iv) Is a nurs.^ry in saline soil Is 

danpin3 off than that In noxr'al soil ? 


(v) Does soil affect tho iiianifashtlon of 
damping off on tlie seedlings ? 



9. 

9.1 


■Activity Unit ; DISEASE GOUTROL IN ORNAJ4ENm CHOPS, 
Instructional objectives ; 

Uic pupil should la alia to ; 

- understand dlfforant typos of disease proH^s 
in ornasiantal crops ; 

- conduct operations for control of the diseases 5 

- obtain and use disease free planting material, 

9 .2 Ijlcvant information : 

- Moveiii^,nt of planting material of ornamental crops 
is very frequent. 

- Ihere -"re several diseases which affect these 
crops. Single type of disoaso may affect a number 
of r-lated plant species. Different types of dis- 
d^.SGS which mainly occur in ornamentals ar., grouf^d 
as under i 

(i) Leaf snot ; Nocrotic (dead tissues ) spots of 
different colour, shape and size appear on loavos 
which may extend to twigs in some cases. Ihe examples 
ari chrys.anthemum leaf spot ( So-ptoria chrvsanthemi ). 
Jasmine leaf spot ( Gercospora iFiaminicola ) and mari¬ 
gold leaf spot ( Altemaria tagetica ). 

(ii) HLight or blast : Duo to severity of infection 
the leaves and in some cases twigs also are killod 
suddenly giving burnt appearance to the plants, 
llll) Powdery mildew ; Appearance of white powdery 
mass mostly on upper surface of leaf. Lo'^ves fall 



premifcuroly or "bocccsv' .vollo¥lsb wife luv photos-m- 
thotic ability, Skanplas ; 3 osj powdjr'/ jsildov 
( Sd 1 aerotheca p a nnosa ) ^ mrigold po^derv mildiiv 
(JrzsiPM clchQracoaruin) . 

(lv). Xi?j!]plng off of s^jpaQlpy :Sc!oflling3 in ,'^rly 
rag.. partlcuJarly after unstjt of rourisD(jn siaSun fall 
un groural duj t ■ rot of b^oal stur near tho gr 'Wid, 
Spread of the disease is so fast that th.- ■i^ol j 
lot of a nursery bc,d In killed within a day <u' two. 
(v) mit ; Plants in l?tor ago dry up wIUj or with¬ 
out yollowlnj of feliag-. franspiration is also 
affected resulting in weak physiology * f thj plant. 
■Example s Asterwilt ( Fusarlum sp. and Swlo^mAilSI 
folfSl ). 

(vl) Mosaic ; Colour variation in foliage uu<- to 
uneven developent of chlorophyll, takes place aftor 
virus infection, Altemat«. lijht-green patches with 
dark green areas develop on leaves. 

Precautions ; 

- Obtain diseasv> free Seeds from certified agen¬ 
cies only, 

- KuOp close look on plaiits occassionallv. 

- Do control operations as Soon as a disease is 

seen in a few plants, 

- Follow appreprlato cultural practices. 
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9.4 Material required : 

(i) Fungicides, antibiotics, formaldehyde etc. 

(li) Application equipments like sprayer,duster,seed- 
drasser, injector etc. 

(iii)Ekastlc containers, brush, strainers, litmus 
paper, glass rod etc. 

(Iv3 Ohamicals like copper sulphate, lima oil, soap 
and chalk etc. 

(v) Seed treatment drums/pots. 

9.5 Procedure i 
Soil treatment ; 

-Garry on deep (10-15 cm) ploughing 4-r5 times 
during summer months. 

-Pu’nlgate nursory bed with formaldehyde (1 part 
in - part water). 

-Bum stubhles, trashes and off type plants on the 
fiolc. 

-Pulveipse the soil thoroughly before sowing of 
the scecs. 

Sodd troatmen-i_ ; 

-Troat s^ecs with any of those chemicals: 
stln, Bjnomjfl, Gaptan, Thlrido, Difolatan and Aghi- 
mycln. 

ilate 2 g'kg seed (small seeds) 

3 g kg sood (big seeds) 

4 g. kg seod (light hairy soeds). 



- Mix dry powler of firnglclde with seed in n seed 
treating drum ^ ” earthen pot. 

- Botate drum for five minutes to mix fungicide tho*- 
roughly. 

r Sow seeds Imineaiarely after trcataent. 

'duttir.tubers, suckers, tulbs etc., and seedlings 
can be trtateti hy dipping them in fungicide suspen¬ 
sion Oi ; 

1. Systamlc fungicide - O.O') )v 
ii. Non-systeraic fungicide- 0,2 f> 
iii. Antibiotics - "JOO ppa. 

Soil drench ; 

- Pour fungicide suspension in nursery b 2 ds till it 
floods. 

ftepeat it after 3-5 days. 

Observations : 

- lecord the germination of treated and untreated 
seeds. 

- Observe closely tho plants occasionally. 

- .Ijcord rooting in treated and untreated cutting, 
tubers, suckers etc. 

giL.cai.a amd ' 

- Og^iculate thj number of plfints survived IX! 
and untreated lots. 

- G-.fLculate the (quantity of scuds or flowers obtalood 
fixsa treated and untreated lots. 
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9.8 Bmectcd behavioural outcomG ; 

Ihj pupil acquires the folio-wing abilities to ; 


9.9 


- raise disease free plants ; 

- con trol tn' die ase Incidence in 
garden plants 5 

- obtain disease free seeds and cut tin 



Ihs teacher should CYaluato the pupil for the above 
abilities. 

Questions ; 

(i) Hov/ the disease damages ornamental crops ? 


(ii) How to protect planting material from diseases ? 


(iii) ’/lhat are the prec'^utions to he taken for bringing 
and sending ornamental pl'int material ? 




(iii) In which season of year the seeflin^s in 
nursery are affected by damping o^f very 
seriously ? 



Is ') nur3r'>r7 Jii saline soil Is mure irony 

It 

to dampinj iff than that in norral soil ? 


(v) Does soil affect the Eanifestation of 
damping off on the seedlings ? 
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pR.rts of a knap3a.ck..spray.sr.. ? 

figura for different parts and thelf position. 
Working of a knapsack sprayer ; 

Li^^uid filled in the tank is compressed ty air 
pressuro created "by a pump. !Che lici,uid under pressure 
then escap5.'3 through a delivery hose lance and reaches 
to nozzle. Minute pore in the nozzle and its valve 
help tne liquid to convert In small droplets which 
fs^JLl on the leaf surface. 

Ise of a knausack dprayer i 

- Check various parts. 

- Oil and grease them before and after use, 

- Prepare fungicide solution in a plastic bucket 

by dissolving weighed quantity of fungicide (first 
in small volume ). 

- I^iltor through muslin cloth. 

- iinsa the tank of the sprayer with water before 
■filling it with spray liquid. 

- Hill the liquid in tank through the filter cap, 

- Operate the pump by moving the handle and plunger 
rod (check the leather washer, oil if if needed). 

- Ctoeck tbe air pressure throu^ the pressure gauge, 

- Ifecm the required pressure (5 kg/sq.cra) is reached, 
opor'^tj tuo trigger to allow spray drops throu#i 
tile nozzle. 
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Care of egulnritmt i 

- Ghu-ck dlfferdtit parts of the spraK'r periodically 
and apply oil and gre^so to fchaoi. 

- Usa Qlaan -water for proparing s:my fluid. 

- Snpty tha spra:;" tank coaplisUly Iwforo stortng 
the sprt^yor, 

- Do nc-t kjip m land with tha tup dow^. 

I -' 

- leplacj difforent gaskets in caso --f loakagu of 

i 

spray lirpuid. 

10.6 Ohsenrations. ? 

f Ihe pupil shciild obsarfs s 

- 81za of tbo droplet 5 

- ooverago loaf area •, 

- position of the nozzlo/lanco for spraytoit Gn both 
surface of loaf and difforonfc parts of plant . 

10.7 g tl hu lal.tei ' 

Calculata tbo oporati'eH cost of a knapsack STji^er 
iy : 

a. adding aout vf fungicidp ; 

, "0. of aaiual labour ; 

c. accjss.ri^a nuv-lvd, fur ev rlrr a 'Iv n 
nr^"* ef crup. 

103 Ey , .og tod 5 

!fca pttPti aoq.Uirws fellovinf -tblUtl.-'j t 5 
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- irulors.arid spny u'lUipiMnt, its 

P^rta, uaa and c;re 5 
« ur t/rtnl 'j s^r'^y ('p3r''tiun ofri- 


Or^fio 



ci.incly. ' 

I 


10.9 


Hij to'^'jhjr should ovaluato the pupil fur the above 
abilities, f 
Questions ; 

(i) Wliat yuu shall do if the spray equiinent hris 
stopped w rking during use ? 


(ii) type of equipment yuu should select for 
for fruit/vegetable crops 
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jc i'oacher/Pi^i.\, 


I/e arj fa t_3 Instructional-cum- 
fraefacal Idonual at soosal ./;th the hope that it 
«:il hdp you ccduct ac a, t„t .r-vdical rods pros- 
c.ibcM .r, the 3ylj.ah”n rr-cticur. nocossarv fa 
tfaa)UpJi VDcoti.-oal ox.^rtii^. 


The MaiiiBj, docs not xnibri to syllabus oT any 
partic'Jlar State but induhos most of the important 
activities ooiBiTna in syllabi of difforent S^iatest This 
is an GSipGriiental edition with ajiiple scope for further 
improvement tough fecd-baclc from you. we solidtc jour 
active p-operation for the impiovomaut of the Hanual, 

Aftor having used tho Manual for a year r Bore, 

Mindly read the appended questionnaire carefully and write 
down the answers precisely and exactly to-the*point, Use 
additional sheet of paper if the spaco providod for is 
insufficient. Md the questionnairo accuratuly and mail 
it fa the following address ; 


Dr.AXDhote 

Erogramme Coordinator 

Department of Vocationalization of Sducaticn 
Mtionai Council of 2ducationai r^esearch 
- and Training, 

6zi Auiobindo Marg, 

Mow Delhi- UD 016^ 





iKSTRUCTIONAL-CIM-pmCIIC^ ^Ulm OH 

A, Name of the Teacher 

(in block letters) _ - 

B. tae & postal Address 

of the Institution_ 


Ot i, Qualiflcatjon --— 

ii, Teaching Experience_ 

iii, professional or Field Bxperienop 


1 , Do the activities covered in the Manual develop vocational 
expertise in the students? 

4 

les/Io 

2 , List the activities included in the Manual T*ioh do not 
figure in tiio syllabus . 


3 List the activities included in the Manual liiidi do not 
* figure in the syllabus, but are vocationally i^ortant, 
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4, List the activities proscribed in tho syllabus but not 
covorod in tho Manual. 


5* 


Last tho vocatic:. 
noitiior ■^ncluuer' o 
syllabus. 


'X it activitl." ot tfli 

i d'O M aiual n 'T nrosor l::' . 



6, a) Dqqs tho relevant inf creation given under every 

activity Mt furnish enough theoretical background 
of the activity? 


les/No 


b) If notj list the activity units where relevant 
inforniation needs further modification, 


Mivi.to’.IMt mjilm l yjie of piQdifica.tlen needed 



(ill) 

7. a) Does the relevant faformatlon eontata any factual 
errors or inaccuracies? 


b) If yes, give the details 


'^'nit Error/Inaccuracy Should read 


8, Did you notice any expressions/ sentences in fee lanual 

■* h j»« 

which do not carry precise leaning or inforiation? 

If yes, then give the details: 

Page Ho, Expression/Sdntenco Would be more 

ioorooriate 

' - i i ^nlll i m — rTTn ¥ . . . 


g, instructional objactivas pertaining to each 
activity unit rational? If notjlist down the 
irrational, irrolevant or vague ones, 

Activity Unit Irrational/irraievant/VaguG 

_ ■ - .Qbjectlvg __ 


10« Does accomplishment of Uie activity units result in 
r 0 ali 2 ation of objectives in terms of behavioural ■ 
outcome in the pupil? If not,point out the behavioural 
outcomes mentioned in the manual, which you feel are 
difficult to achieve through a particular activity Unit; 






11, Is ttie prooediffa for aottvity units «J1505u3ntlal? 

II not,point out tha disorspanoiss along with your ora 
obsarvaticns or suggostions, 


AotivltyMt Bisorapanoy Obsarvatlca/ 

_ _ teiiica. 


18 , 


Did you notice any inaccuraci^s/discrepaneies in the 
diagraacs illustrating activity/units? If yes, point 
then out. 

I 

Illustration Uc. 


^-13, te overall opinion about the Manual which my be 
useful in the effective improvement of the manual, 



INSTRUCTIOKU-GUM-PfUCIlC^ HiiKUiL OH_ 

A* NaciQ of the pupil 
(iii block lettors) 

B* Hijne aad address of ttia school/colldija 


G. Glass_ 

D, MedluG of instruction 


1, Enlist the portions of the Manual ^Ich you found 
difficult to understand and give reasons* 


Activity IJwit 


proportion of the laxt 


Difficulty 




2 , 


Mention the places ^ you found m lanpage to U 
difficult, 




(ii) 


3, Pviit cut the figures/illustrations vhich do not help 
In understanding the topic/thane. 

Illustaticn Ik, Your observations/difficulty 

_ _ - experlencQd 


% 

k Can you conduct the activity units your seif with the 
help of this manual? 


Yes/No 

If not, point out the portions of activity units which 
need further elaboration or explanation, 


^vity Unit 





(iii) 


5* Was thoorotlcal infornaticn gl?ori ir* &a M«uiual 
nsaful to yoxi in the exanination? 

les/Kc 


6, Do yon know the scientific reason behind steps that 
you take in the conduct of different aotivi^ tmlta^ 


Yas/!lo 


7, Your overall candid about the Manual* 



